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ABSTRACT ' \ * 

This guide describes the 1985 National Science 
Foundation programs. Proposals are accepted from education 
institutions and Others; the criteria^ fot Selection of th« most 



' mevitoriqus research projects are presented. The programa^are listed 
by 'major category: (1) mathematical and physia|l sciences; (2) 
ertgineerihgr (3) biological, betiavioral, and Social sciences; (4) 
astronomical, atmospheric, earth, and ocean sciences; (E^science and 
engineering education; (6) scientific, technological, and 
international affairs; and (7) othev activities. For each, 
informatioti about specific programs is- provided, eligibility 
i;equ\irements and deadlines given and sources of additional 
information noted. (MNS)' 
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• PtM.US vu«W m iinimnnii 
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)P»n>R»»nt (ifliCMlNII: 



Miithematicaj/.ancl Physical Sciences 
I^nQlneerlhg 



bloloqlcal. Hehavlbral, and Social Sciences 



.^Uonomlcal.., Atmospheric, parth,, and Oce an Scien ces, 
Sclenci^nd Engineering ':ducatl6n 



Sclmtlflc, Technologlcai and International Affairs 



Program Changes / 

"^ny changes 'in MSrs fiscal year 1985 prpgrams occurring after presstlmc 
fo/Uils Qulde will be announced promptly by the foundation. The fiSr Bulle- 
tin, available from NSr at no charge, regularly publishes this and other Infor- 
mation, including program schedules and deadlines (with updates when 
needed), and notices about brochures describing the various programs. To 
receive a copy. Write to: , I ^ 

^ " Editor, Msr fluHelfn 

'Public Affairs and Publications Qrojyip 
National Science Foundation 
• ' Washington, D.C. 20550 

S'in^e copies of this duide and the various NSP publications mentioned here 
are available from Porms and Publications, I^Sf;. Washington, D.C 20550, 
(202) 557-7861. ,^ , 

1984 Catalog ofFed^ral Domestic Assistance ' 

national ^lerlce Foundation programs described in this publication fail under 
the following categorlcl In the latest CdAsAoq ofFedeml Domestic Assistance, 
Issued by the Office of Management and Budget: 

47.009 -Qrad^atie Research rellowshlps ^ ' 

47.036- Intergo^rnmcntal Science and Technology Programs 
47.041 • Engineering Grants 

47.049 - liathematlcal ^nd Physical Sciences 

47.050 - Astronomical, Atmospheric, Earth, and Ocean Sclertfces 

47.051 • Biological, Behavioral, and Soclai Sciences 
47.053 • Scientific rFechnologl^l, and International Affairs 
47.057- Minority l^search. Initiation 
47.oAMsitlng Professorships for Womer\ * 

■ 47.060^s^rch Improvement In Minority InstltiJtions 
47.063 • PrecOllege Science and Mathematics Education t 

Other Information 

TI>fe.roun^atlon ptovidcs awards for research In the sciences and engineering. 
1 he awardee Is wholly responsible for the conduct of such research and prepara- 
tion of the results for publication. The Foundation, therefore, does not assume 
responsftjilityjbr such findings or their Interpretation. 

The Foundation vt«lcomes proposals op behalf of all qualifier) scientists and 
engiVieerS/ and .strongly encourages women and minorities to compete fully 
in any of the research and research-related Programs described in this document 

In accordance with Federal statutes and regulations and PiSF policies no person, 
on grounii^ of race, color, age, sex, national origin, or physical handicap, shall 
t>e cxclucled from participation In, or denied the benefits of, or be subject to 
discrimination under, any-program or activity receiving fl;ianclal assistance 
from the national Science ''oundatlon. , 

The national Science Foundation has TDD (Telephonic Device for the DcaO 
capability, which rnflblcs Individuals wiUi iKjaring impairrnenl to communicate 
with the Divisloh of Personnel and Management about nSF programs, employ 
nient or gerwral Information. This number Is (202) 357-7492. 
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Intrdduction ' . 

Criteria for the ^election of 
Researchfrojects 

1 Majthematic^l and Physical Sciences 



Mathematical Sciences 
Computer Research 
Physics 
Chemistry 
Materials Research 

2 Engineering. 



r 



eilctricdl Computer and Systems Engineering 
Chemical and Process Engineering 
Civtl and Environmental Engineering 
Mechanical Engkieering and Applied Mechanics 
' Office of Interdisciplinary Research 
Engineering Resear,ch Equipment Grants 
Engineering Research lnl|^tlon Grants 
* 

3, Bi ological, BehavloraL and Social Sciences 
Cellular Blos^ences ^, 
Molecular Biosciences 
DIotIc Systems andjj^sources 
Behavioral and Meural Sciences 
Social and Economic Science 
Information Science sjnd Technology 

4 Astronomical Atmospheric Earth, 
and Ocean Sciences 

Astronomical Sciences 

Atmospheric Sciences ' 





ZtJ 



Earth Science 
Ocean Sciences 
Polar Progranns 



5 Science and Engincerinfl EdMcatioa 
Qraduate relloivshipai 
Nihorlty Qr«du«te FelloiMhips 
NATO Postdoctoral rellowships In ikience 
Travel Orantslbr NATO Institutes 

Presidential Young investigator Awards 

iSecoltege Materials Development and * . 
. Research ' ^ > . 

Prcf ollege Teacher Development and incentives 

College ^lence4nstrumentatlo*n Program 

,6 Sclentlflq^ Technological^ r 
And International Affairs 



Industrial Science and Technological Innovation 
RescWh Initiation arKl Imprc^ 
International C^operatlic SckntlAc ActMtles 
Policy Research and Analysis 
Science Kcsouroes Studies 

7 OtherAytMties [ 

Advanced Scientific Computing 
' Doctoral Diaoettatlon Research improvement / 
Information ioN- Small BuAlnesses 
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I he national Science Founda- 
tion (MSF) Is ah Independent 
a^^ency of the Fci^Jeral Qovcrn- 

. ment established/ In 1950 to pro^ 
mote and a<tv^ntc sdcntlfk: prog* 
ress In the United States. The 

. roiHulalloh does this primarily 
by sportsoririQ scientific and engl- 
rieerincj research and by support- 
ij^ int^ selected activities in science 
iVnd cncjineerina education. MSF 
does not itself conduct research. 

The Foundation maKes awards, 
for research In the sciences and 
chciineerini). The awardee Is 
wholly iies^hslble for the con- 
tl^Kil of such research and prep- 
aratiofi of the results for put|llca- 
tl^ni. The Foundation, therefore, 
dt>es not assume responsiblllly 
k)r such findings or, their Inter- 

. pretcUlon. 

• The Foundalion considers pro- 
posals for support of research In 
any field of science^ncludlng 
hut not necessarily limited to: 
cistronoiyy. atmospheric sci- 
ences bioloaica^afid behavioral 
sciences chemistry, coinputer 
sciences etirth sciences, engi- 
yueerintv information science, 
materials research, mathematical 
sciences oceanograpfiy, physics, 
and social sciences. Interdisci- 
plinaiy profH)Siils also are eligible 
tor (onsUleration. • 

MSI no< nially will not support 
( linl< .il ri!seHrch, including re , 
siVMCh tfie ctlcilcxty dlatinosls 
or tririitment of physUiil or itientiil 

.-.•4kil,viM\ tit)norm«ilily or malfunc- 



tion in human beings^ Using ani- 
mals or animal models of such 
conditions and developing or 
testing drug$ or other procedures 
to treat tliem also generally are 
not eligible. MSF doeS not nor- 
mally support technical assist* 
ance. pilot plant efforts, research 
requiring security classification, 
the development of products for 
commercial marketlhg^ qr market 
research for a particular product 
or invention^ 

The national Science Board is 
the pollcyr|»aKing body of the na- 
tional Science Foundation. Its 25 
menibers. Including the Director 
of the'Foundatlon, arc appointed 
by the President with the con- 
sent of the ScAate. The Board 
approves new Foundation pro- 
grams and grants or contracts 
requiring a total commitment of' 
more than $2 million or an an- 
nual expenditure of more than 
$500,000. 

Proposals will t>e assigned to 
the most appropriate nsF divi- 
sion or office for review. Before 
they submit proposals, all appli- 

' cants should contact program of* 
fleers for current Information and 
other help. An organlza'tion chart 

^ showing mqjor program areas Is 

. at the end of this guide. 

In deciding which -proposals 
to support, the Foundation relies 
heavily on tfie advice and fielp of 
^advisory committees', outside re- 
viewers, and<olher experts t|) en- 

. sure thai nSF reaches fair and 



Knowledgeable Judgrnenls. These 
scientists, enghieej;*! and edih 
actors come from colleges and 

V universities, nonprofit research 
atid educational organizations, 
Industry, and other Qovcrnment 
agencies. 

Most proposals come to T1SF 
front educxition^t institutions and 
bther organi/fatlons rather than 
from individuals. However, Indi- 

^ viduals may sirbmit proposals 
under special ciroumstancesf 
check this guide and the appro^ 
priate program brochures or con-^ 
tact the program of ipterest for 
details. 

The Foundation welcomes pro- 
posals on behalf of all^qualined 
scientists awd engineers and 
strongly encourages women, 
members oTmthbrlty groups, and 

' the handicapped to compete fully 

Jh alt of Its programs, ' j 
The Foundation also accepts 
proposals for basic and applied 
research from commercial 'firms, 
and It espcclallx welcomes tftose 
from small businesses that have 
strong capabilities In scientific or 
englneerlrig research. However, 
NSF does not wish to.substitute 
Federal support for normal com- 
mercial Investment In research* 
or to compromise the role of 
educatronal institutions, where 

' rcsearcii makes a special contrl* 
butlon to science and engineering 
education. (For* information of 
Interest ;^o small businesses see 
chapter 7, ' Otfici' Activities. ') 

' The Foundation encourages 
collaboration between Industry 
ari^ university researchers,* and 
l)etween industry and State and 
local governments. ^Imllarly, 



broader efforts through Inclusfry 
associations, groups of compa- 
iiles, or professional societies 
may be supported. Contact the • 
appropriate program for InTor- 
mation and guldanec before pre- 
paring such a proposal. 
* Awards m&y be macle in re- 
sponse to both solicitecjkand tyi-, 
solicited proposals. Normally, 
those that are not solicited re- 
quire cost-sharing or joint funding 
between NSF an^J the awafdee(s). 
Award^ for sol^lted prqposals 
may provide for payifljent of all 
costs. Propoisals In response 
"txy specific program announce- 
ments are considered solicited 
only whe;n the annoiuicement so 

^ indicates. . . 
/ Experlm^:ntal, developmental, 

J or resedrth projects supported* 
/ tjyl^SFundea' awards to profit and 
nonproflt^organlzattons will con- 
tain provisions consistent witb 
Sections 202-204 of Tijle 35 of 
ttie United States Ccxie (com- 
monly called the Bayh^Dole Act), 
the Presidential Memorandwtri of 
2-18-83, Xlovemment Patent Pol- 
icy,'' and the Foundation's patent 
regulation publjshed as 45 Code 
of. Federal Kegulations, Part 650 
—unless the Foundation deter- 
mines that some other provision 
woulcl better serve the purposes 
of the Act or the Interests of tfie 

. United ^tates and the general 
public. 

S^he National Science FouncJa- 
tion looks forward lo lusing and 
integrating the reJiources of all 
institutions In the support of sci- 
ence and engineering and thqlr 
contributions to the society and 
the nation.' 
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It) order to provide for the fair 
and trqultable selection of tht^ 
most meritorious research pro- 
jects for support,* the Matlonal 
Science Foundation has estab- 
lished crlte/lfi fwr their review 
find i'VcilUcftlon. These criteria 
^lre•n^etlnt to be applied to all , 
researcii pro|X)Scils In a bcilanced 
cukI jiKlldous manner, according 
to the otjjectives and content of ^ 
each proposal. Tour criteria for 
tJie selection of research iprojects 
by the National Science founda- 
tion are listed below, together 
witiv the element#hat consil- 
tule each criterion. 

* I . ComiH'ienl performance of 
^ the research— Jh^s criter- 
ion relates to the ^apaUlllty 
of the Investlciator(s), the 
• tectinlcal soundness of the 
pro|x^scd approach, and the 
adequacy of the lnstltutlo.nal 
re sources available. * 



2. h\tr^r}s^c merit of the re^ 
MMrrrt— This criterion Is 
used to assess the likeli- 
hood thflt ttie research vyill 
k:ad:to new dlscoverles^or 
fundamentiil advances with- 
in its Held of science or en- 
fliiieerlna, or have substan- 
• tial Impact on progress In 
thatjfield or In other Scien- 
tific, and engineering flc^lds. 

Utmt^t or releimwe of the * 
resecm h-- Xh\s criterion Is 
ti>ed to assess th^*llkell- . 

^ 



hood that the research can 
contribute to the achieve- 
ment of a goalHhat is ex- 
trinsic orin addition to that 
of the resecfrch field Itself, 
thereby serve as the 
basis for new or improved 
technology or assist in the 
solution of societal prob- 
lems. ^ % 

- 4. t'ffect of the research or^the 
ir^frastructure of science and 
engtneerlng- Jhis criterion 
relates to the potential of 
. the proposed research to 
contribute to better under- 
standing or improvement 
of the quality, distribution, 
or effectiveness of the na- 
tion's scientific and engl- 
' neerlhg research,.educa- 
tlon, and manpower base» 

Criteria ( t ), (2), and (3) consti- 
tute an integral set that* Is applied* 
in a balanced way to all research 
proposals accdrding to ttie objec- 
tives and content of each pro- 
posal. Criterion (1), competent, 
performance. Is essential to the 
evaluation of the quality of every 
research proposal. The relative 
weight given criteria (2) and (3) de- 
pends on the nature of the pro- 
posed research. Criterion (2), In; 
trinslc merit Is emphasized In 
L»valujatlng basic research propos- 
als-while Criterion (3), ulllity or 
relevance, is stressed In evalu- 
ating applied re5e«rch propos- 
als. Criterion (3) also relates to 
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major goalHoriented activUics that 
the rpundation'Carrtes^out such 
as those, directed at improving 
the Knowledge t>ase underlying 
science and technology policy, 
'furthering international cbopera* 
tion In science and engineering, 
and acWre?»sing areas of national 
need. ' ' 

Criterion (4), effect on the In- 
frastructure of science and engi- 
neering, permlts^the evaluation of 
research proposals In terms of 
their potential for Inriprovlng the 
scientific and engineering entei*- 
prise and its educational active' 
ties In ways other than those, 
encompaflised by the first three 
criteria. Included under this cri- 



terion are questions relating to 
scientific and engineering per- 
sonnel including participation- 
of women and minorities; the 
distribution, of resources with 
respect to institutions and geo-'' 
graphical area; stimulation of 
quality activities In Important 
but underdeveloped fields;, and 
the use of interdisciplinary ap- 
4)roaches to research in appr'o- 
prlate areas. 



Any specific criteria that apply 
to individual programs, while 
falling (within the .general criteria 
presented In this section, are 
contained In rejevant program 
announcements or ^solicitations. 



. Support of research projects 
m thl*i area Is aimed at devel- 
optnci a fundaniental understand-. 
In(i ot the pliyslcal laws that gov- 
ern ttie universe. Kcsearch results 
proykle the knowledge basic to 
the f utu'-e technolcKilciil devek)p- 
inenLs ujxm which our economic 
and social well-being depends, 
t Those results also fort^i much of 
the Intellectual underpinning for 
the^blologlcal and behavioral 
scJeriies and otiflineerlnc;, and 
they provide many of the research 
Instruments and techniques 
needed for progress In those 
fields. / 

Projects are supported across 
tlje whole spectrum from basic 
to applied re.S4!arch. Supf)ort may 
also be afforded for research 
workshops, symposia, ^pnfer* 
ences, tlu^ purchase of scientific 
e(|ulpment for rtrsc^arch purposes; 
and constriction of specialized 
research facilities. 

•To give reasonable assurance 
of long-tertti supt>ort for contln- 
iiing pr()jects of liigh scientific 
merit, funding ttiay l)e provided 
for periods of up to 60 months 
in annual increments, contingent 
upon tlie availability of the funds 
anjl satlsfactoiy prmjress of the 
rejiearf tt. Most support Is for 
piMods of 24 to 3(r rnonths- 

liefore sul)mlttlng a proposal 
for research supfK)rt consult the 
l)roc»uire OtiUUs for SdenUfl^ 



ami t:n{ilneejing Hesearch (MSr 
83-57) for guidance In preparing 
the application. The brochure, 
shows a recommended format, 
but standard application fo^Mis 
arc not required. 



Scientists initiate Research 
pro|x>sals, wlilch are usually sub- 
mitted onaheir behalf by their 
employing ipstltutions. The foun- 
dation welcomes proposals t>y 
organizations on behalf of all 
qualified scientist's and engi- 
neers, and It especially encour- 
,ages those Initiated by female 
* and minorit)' groin? researchers. 

Hie Wost frequent recipients 
of support for basic scientific 
research projects are colleges 
and universities and nonprofit 
research orjcjanlzatlons. In si)c- 
clal circumstances, as noted In 
this OuJde's Introduction, grants 
also go to other types of institu- 
tions and to Individuals. In these 
cases, preliminary Inquiry siiould 
be made to the appropriate pro- 
gram officer before a proposal is 
submitted. 

Support may be provided for 
projects involving one or more 
scientists. Awards arV^ made for 
projects In a single discipline 
and for ilKxse tliat cross or merge 
discipllpary lines. 
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Deadlines 

Siibmit (Proposals at any time. 
Allow at'least six rtujnths for proc- 
csslncj, Proposals to be funded 
In ci particular fiscal year (endlny 
September 30) normally should 
be received by PiSf no later than 
December of that fiscal year. 



for More Information \ ^ 

Contact the appropriate dl* 
vision director, 'national Sci- 
ence Foundation^ Washington, 
D.C. 20550. M. 



^re^^/^ffescarcAi 

• Classical Analysli— Proper- 
ties and behavior of solutions of > 
ordinary and partial dlfTerentl^ 
equations; approximations and 
special functions; analysis of sev* 
eral complex vajMies; singular 
Integrals. Hardy ^jiSis and BMO; 
Klelnlan groups and functions of 
one complex variable; real anal- 
yses. 

• Modem Analysis— tjlstorlcal- 
ly based on the study of dasses 
of functic^ns endovMxi with special 
abstract cjeometrlc and algebralq ' 
pro(H:rtie|s, this research now In- 
cludes llriear and nonlinear func- 
tional analysis; representation 
theory and IJe groups; abstract 
harntt^nlc artalysls; geometry of 
Hcuuiuti spaces; oj>erator theory 
and o|)erator algebras; ergixllc 
theory ^and dynamics; operator 
dilfcrentlal equations; mathe- 
matical physics; and measure 
theory. 

• Geometric Analysis— PInlte 
planes, convex sets, and related 
geometric topics; dlirercntlal ge- 
ometry cind its relation to Lie 
it^presi!nt<ition ttieory, to dynam- 



leal systems theory, and to global 
analysis and analysis on ma(ii- 
lolds. 

•Topology and roundations— 

General topology, algebraic to- 
pology, manifolds and cell com- 
plexes; mathematical logic and 
foundations of set theory, includ- 
ing proof theory, recursion theory, 
and model theory.* 

• AlgebiB and Number Theoiy— 

Algebraic sets and thefr special 
transformations; algebraic struc- 
tures such as groups, rings, alge* 
bras and fields; combinatorics 
and graph theory; linear algebra; 
algebrajlc geometry; al^ralc and 
analytic number theory, Including 
quadratic forms; the development 
of algebriiilc techniques to answer 
questions raised In other ar;eas 
of mathematics and sclencel 

• Applied Mathematlcs**-Mod- 

ellng and analysis (both analyti- 
cal and computational) to ob- 
talti insightful predictions about 
problems arising in the physical, 
biological, and engineering sci- 
ences. Areas of interest Include 
operations research; mathemal- 
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kiiil physics;' sysUrms and^ control 
theory; (Applied atialysls; fluid, 
jiolld, aml\c6ntlnuum mec^wnics; 
and cohipMtational mathematics 
and nurnci-ical analysis. 

• Statistics and TrobaWllty- 

Sl^rtistics is ti>c study of methods 
to t olled organize and^analyze 
data so as to imcovcr tuntfa- 
mental mathemafical relation- 
ships among several variables. 
Major subflrlds Include experl- 
rnental design, parametric anjd 
rif9n()arametric Inlercncc, rotwist- 
ness, decljslon theory, sequential 
analysis, multivariate anal^sls^^ 
and statistical computing. ^ 
Protjabillty t^lco^y provides use- - 
kil mathematical models and Is 
the basis of statistical reason- 
ing. It Irfconcerncd with the study 
ol pheiibmena that are random 
•or rmxleled as randonrbccause 
of Incomplete understanding. 
Mi?ijor subfields Include Markov 
l>rtKess«s, jvobabll^ on Banach 
spa( es, limit theorc'ms. Intcract- 
irm [liirtlcle systems, apfilled prob- 
ability nuKlellng and stochastic 
processes. ' 

• ;>pccial Profccts—McKles of 
supiMMl didcrenl from Iho usiial 
research project, including, for 
cvimplc, working research ses- 
sions {conferences, syrt)posla, 



coMoquia, special years, etc.), 
research Institutes, and the fol- 
lowing three subprograms: 

f\e.^\om\ Con\erem^^. Operated 
by the Conference Bcfiird of the 
Mathematical Sciences, these . 
conferences feature a principal 
speaker who gives 10 one-hoi)^ 
talks on a subject during a week- ^ 
long session. Deadline; Movfem- 
bcrlS, 1984. 

Scientific Computing Research 
Equipment in the Mathematical 
Sciertces. Moderate grants for 
computln^^ cqulpmen^Jbcneflt 
groups df researchcj;s of out- 
standing quality and high pro^ 
ductlvlty whose work has been 
seriously Impeded by the lack of 
computing facilities. Deadline: 
December 1, 1984., 
tiathematical Sciences Post^ 
doctoral Hesearch Fellowships. 
These igo to approximately 30 
new fellows each year. Tenure 
provides a research instructor- 
ship option. The fellowships will 
will t)c offered onK^ to persons^ 
wtio p ) are citizens orsQationals' 
^ 

•The term natlonoi oUthe United 
suites ' cUislytiHtcs a cHHzcsn ol th<! United 
Sl«tt»s a\ a natlvt; rrskk'jit ol « posj^ts 
slon ol thi* l^lnltcd Stiilos HMh as ^mcr\^ 
tiin Sriinoa. It docs not rclcr to k\ v\i\ia\ 
ol tinoriH'j country who h;iK applkd for 
U.S. ( lt(mi!ihlp. I 



ol the United StateVz»s ol Janu- 
ary 1" 1985; (2) will have earned 
by the beginning of their fellow- 
ship tenure a doctoral degree In 
one of the .^mathematical sci- 
ences listed above pr have haw 
"research training iftd expcrlr 
cnce' equivalent to that repr^^ 
sented by a Ph.D. degree In one 
of those fields; (3) will have held • 
the doctorate for no more than 
five years as of January 1, 1985; 
and (4) will not previously have 
held any other MSr postdoctoral 
fellowship, 

Each applicant will be required 
to submit a research plan for. the 
tenure period requested. The 
fellowships are designed to sup- 
port neither tt»e preparation of 
prior research results for publica- 
tion nor the vw^ltlng of textbooks. 

Anticipated deadline for sub- 
mitting applications Is Movem- 
bcr 15, 1984. 



for More Information 

Contact the FVi)gram Director 
lor S|H!dal Projects, Mathematl- 
t:al Sciences Division, national 
Science Poundatlon, Wasfilngton, 
O.C. 20550, (202) 357-97,64. 
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• Theoretical Computer Sci- 
ence—Theories (^computation 
cind formal larujuaclb^fT computa- 
tlonal compl^'>(lty; analysis of al- 
((orlthms; the6rctlcal models for 
Computation; and (tlhcr thcorct 
leal problems concernecr with 
the foundations of computer sci- 
ence, 

• Software Systems Science- 
Conceptual txisls for the speclfkxi- 

^ tlon of future software systems 
and the necessary experimenta- 
tion. with such systems, Includ- 
Inq advanced pfoyramming Ian- 
'fiuac^es and optimizing compilers; 
functional and relational specifi- 
cation; program transforming* 
systems; systems to verify and 
prove the corrccttiess of pro- 
grams; study of the concuri ciicy 
of operations; discovery of new 
algorlmms and Improved meas- 
,urcs of effectiveness of known 
algorithms. 

• Software Engineering— The 

structure and design prx)cess of 
computer software, especially 
verification, testing, portability, 
reliabllliy, and human Interfac- 
ing* to numeric and nonnume»*>c 
software systems. Areas of em- 
pliasls Include program valida- 
tion and testing, software tools, 
and human factors In software 
Resign and use. The program 
also supports research/In com- 
putationally orlentecLffumerlcal 
analysis, tfic design and con- 
struction of hlgh-qiuiMly jxntable 
software for .scientific research, , 
and experimental Implementa- / 
tlon where that Is an Integran 
part of the research. ;^ 

• Iritelllgent Systems -t.om,^ 
puter biised systents that hav/o 



some of the characteristics of 
Intelligence. Relevant areas In* .* 
elude knowledge engineering, 
automated theorem-proving, me- 
chanical Inferencing, problem 
solving, pattern analysis, conv 
puter vision, natural language ' 
and speech understanding, and 
^ areas related to the automatic 
analysis and hahdiing of complex 
tasks. 

• Computer Systems Design— 
P*iinclpfes of computer systems 
design relating to the structure 
of computer system^ or the pro- 
cess of systems design. Topics 
Include, but are not limited to, 
computer system architecture, 
dtetrlbutcd computer systems, 
Integrated hardware/software 
systems, performahce measure- 
.ment and evaluation, faiilt^tol- 
erant systems, logic design, com- 
puter grciphlcs, man-machine 
Interaction, and Vl.SI design 
methodology. The scope of this 
|)rogram Includes experimental 
Imjilementatlon where that Is an 
Integral part of the research. 

• Coordinated Experimental 
Research— Support to establish l 
and enhance experimental re-T 
search facilities, aid teclinlcal and I 
professional support personnel, i 
find allow necessary maintenance I 
hf the facilities. Support Is also ^ 
iposslble for large miiltllnvestl- 
/gator projects In experlmentiVl 
computer research of a scale 
not |)osslble under regular pro- 
grams. Grants are expected 1o 
have five-year durations, tiote: 
DciuHlne for propo.sa/s (s Sej}- 
temher 1(1 Anff fvcehml after 
Unit (Me wHl be retumed 



• Special' ProJccts-^Cjeneral • 
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liATHCMATICAL AND PHYSICAL SCI 



CNCCst 



iuul spccliillzecl projects focus- 
jiut lor c;x4UTiplc. on stKletal Is- 
sues In (.oniputcr science, Includ- 
in(| oWkii ciiitonicition, personal, 
coinijullnjt home delivery sys- 
tems, computer crime and legal 
ris|K.cts ol computlncv and social 
sinci econoiTiic Impact; newdlrcc- 
tioii^^ In computer science and 
appllc^ioYis. Includitiy computer 
networks and resource jsharing, 
database privacy and security, 
and ( ijfnputer scknc:e education; 
compuVi^r-based modeling; hu- 
mrin/coniputer Interfacer and 
otiier topics of special interest 

in ( omputer research. 
» / 
• Computer Kesearch Cqui|>: 



I 



mcnt— Support for the purchase 
of special-purpose equipment for 
computer research, funds for 
maintenance during the first year 
of operation may als() be requested. 
Tlie equlpm.ent should be neces- 
sary for pe pursuit of specific 
research proJ|Cts. It must be 
needed by morethan one project 
>«and must be Wic kind of equip- 
iTient ttiat would be difficult tojus- 
•tl^ for ontf project alone. The total 
cost must be at least $10,000. Sig- 
nificant cost-sharing is required 
(minhiium dne-fourth of the costs 
met). r/o(e; Oear/Hne /or proposate 
Is l)ecemt)er 1 . Frofxksats recehml 
after that diiteivlU be returned 



• Elementary Particle Physics- 
Slates cjj^iiatter and their prop- 

''erties and Interactions; data that 
<ah txr compared with theoretl- 
<(il models and Ideas about the 
nature ol tlie submlcroscopic 
world. Support goes primarily to 
university groups to conduct ex- 

' (K^rlmehtal resivirch at the nu^or 
tKxelerator centers at national 
lalM#r<itorles or at specialized 
universlty-liased r^r university- 
ritdllaUd lalMiratorles. 

• Intermediate Energy Muclcar 
Physics— Dynamics of nuclear 
and nucleon excitations atid nu- 
( Ir.ir reartUiris, studied witli prl- 

* maty and m ( ondary Ix^ams from 
iK c ricratois wttli energies greater 
(han fihoul 100 MeV; r()les of cx- 
( Itrd mcsort sttiU;s In run lei; t)asic / 
Inleradlons and lundamental 
synmietrles Investigated at the 



Interlace between particle and 
nuclear physics. The prdgram 
supports national facilities and 
user groups. 

• huciear Physics— Structure 
and dlynamlcs of nuclear matter 
and reactions among nuclei stud- 
ied with light and heavy Ions from 
a variety of accelerators and witli 
meutrons. Emphasis Is oti the 
study of universal symmetries 
and conservation laws relevant 
to strong, electromagnetic, an^ 
weak Interactions as well as the 
l)Ulk prof)ertles of nuclear matter 
Interdisciplinary efforts and appli- 
cations to other fields are also 
Important comj|>onents, 

• Atomic, Molecular, and Plas- 
ma Physics— Properties and Inter-^ 
actions of particles at the atomic 
nuilecular, and more complex 
aggregiitlon levels In wliich the 
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atomic characteristics dominate. 
S|M!cil1c interests include meas* 
iirement of precisely defined 
states of atoms and the interact 
tion of tjiese states with other 
such atoms; formation and prop- 
erties of highly pet^/rtied elec- 
tronic cohflguratlons In light and 
heavy atoms; study of the com- 
plex slates formed during close 
collisions of heavy atoms; ultra- 
precise measurement of dlomk 
properties! to veri^ bask theories 
and flrKl expressions of new physi- 
cal iaws; general and collision^ 
free plasmas. / 

• Theoretkal Physics— Quan- 



titcitlvc hypotheses to Interpret 
results of experlmchital physics 
ant) to suggest new directions 
for research on the properties of 
physical systems, from quarks 
and nuclei to stars. E)mphasi$ Is 
on particle, nuclear anc| atomic 
theories. 

* • QravltaUonal Physics— Theo- 
ry of strong gravitational fleids 
and applications to astrophysics 
and cosmology; fine details of 
wcaK gravitational flelds; gravtta* 
tionai radiation; gravitational In* 
tcractlon with (quantum mecha- 
nical systents. 



• Structural Chemistry and 
Thermodynamics — equilibrium 
and time'dependent thermody- 
namics atKl statistical rVtechan* 
Ics; macroscopic properties of 
matter; intcrmolecuiar Interac- 

; tions in condensed phases; prop- 
erties of colloidal systems; hlgh- 
tempcratare ctiemistiy; nfwmeth-^ 
ods tor structure determination; 
measurement and Interpretation 
of the goometrkjil parameters of 
chemical spcdes by spectroscop- 
ic and diffraction mettiods; relat- 
ed Instrument development. 

• Chemical Physics— Develop 
it»ent of a general chemkal theoiy ' 
to iiid In the design and Interpre- 
tation of experimental studies; 
cttemlciri'lftudles of sln0e colli- 
sions of atoms and moleculrs; 
acquisition and Interpretation of 
data on ttie Interaction of radia- 

' tion with Mioffxn and molecules; 

18 



study ot energy transfer within arnJ 
between individual molecules; gas 
phase kinetic sfudies to develop 
general l|iws and theories In 
chemistry. 

• Chemkal Dynamics— Klne*^ 
tks and mechanisms of chemkal 
reactions In condensed media; 
cx)rrelations and generalizations 
relating molecular structure, 
cnergetlcSi and reactivity; charac- 
terization of transient intermedi- 
ates and their roles in produclrig 
chemkal change; influence of 
chemkal environments, catalysts, 
and energy sources on rates and 
products of chemkial reactions; 
Innovative techniques and Instru- 
ments to study reactivity; funda- ' 
mental rate data lor use in alC!;^ 
disciplines. 

• Chemkal ArialyaMs— Ptew 
and Improved rnettiods for the 
analysis ol aH kwrns of matter In 



.MATMCMATICAL AMD PHYSICAL SCICMCCS 



all mttdlii; iiiuiiytlajl (procedures 
tluit ample novel chemistry wltlv 
culviinceil l»|»struinentalion; conv 
prehenslvc approaches' to the 
characterl/atlon of surfaces and 
coin|)lex niaterlals. 

• SyVithetIc Inorganic and Or- 
ganonktaillc Chemlstry—rtcw 

orjianometalllc and Inorganic 
conipoi iv^s; fixation of small 
,niolecuU;s; fuels and blonilmetic 
in(Kktls; Ituyc^uik. compounds In 
cheinot»|era})y and plant ahjd ani- 
mal nutrition; environmental Im- 
pacts of heavy lotw; synthesis of 
liiortiiiiilc substances and mate- 
rials that have useful catalytic, 
electrical, liCid thermal properties. 

• Synthetic Organic anjl Nat- 



ural Products'Chemlstry-- Design 
and synthesis of theoretically Im- 
(lortant nioleculcs to test theories 
of structure, bonding, and signifi- 
cant proptirtles; development of 
highly efficient reagents and 
methds for syntheses of Impor 
tant organic molecules; synthesis 
of molecules mImlcKIng proper- 
tie;^ of living systems; Isjolatlon,- 
characterization, modification, 
and synthesis of natural products 
and study of tl;i(^rlgin^. ^ 

• Chemical |nstrumentatlpn-*- 

Ald to unlv^rsiltles and colleges 
In aaiulrlng major Items of 
multiuser insJitrumentation es- 
sential for better fundamental 
research In chemistry. 



• Solid-state Physics— Exj^erl- 
mental research on metals, seml- 
( onductbrs, and Insulators In the 
crystiill/ne state, tlljc amorphous 
state, iind Intermediate states 
o( c\\sf)r6er, involving studies of 
pli.ise transitions ar^l electronic 
tn.ignctic, ^ind lattice structures 
.ind their excitations. Important 
areas Include studies Bf(*iyslcal 
phcnometiii at surfiues, at Inter- 
t.Kvs, ami In microsystems; plio- 
ton, electron, positron. Ion, and 
neutron scattering from solids; 
tr.insport properties; tesonancc 
studies; and noiVinear phenom- 
ena. 

• Solid-state Chemistry— Kx- 

perimentarrese.irch on design, 
synthesis, and high-yield prejwra- 
tlon of new materials lor emerging 
science .md tethnoUHiy; chemi- 



cal reactivity of, within, and upon 
solids; new methods of solid-state 
synthesis; and physical proper- 
ties of solids. Kelates chemical 
composition and structure' to 
chemical reactivity and to such 
physical prope»;tles as chemlsorp- 
tlon, defects,/electrlcal conduc- 
tivity, mass transport, magnetism, 
reaction kinetics and mechanism, 
and chemical stability. 

• Low-Temperature Physics— 
Kxperlmenlal research on conj 
d(^nsed y|itter thht requires low 
and/or frtra-low temperatures, 
, and the study ol phase transitions 
aiuflcritical plienoinena; the oc- 
currWice and nature of super- 
conchictlvity among ordered or 
disordejetl alloys and coiii- 
pountls; noneguilihrium supifr- 
conducting properties ol weak 
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litiK <nul losi^phson juiKiion ck:- 
vkrs; sii|x;ilku(l proiHjrHcs of the 
isotoprs ol hrlium; diu) those 
(incl irliitcd phv^nouioiui ris.tticyi 
pn tiiin lo sysli'ins ol rcckiCcd ili- 
im nsioiuility <im(I itHhitcd nys- 
Killim pi'ik*( lion. \ 

• Condensed Matter Theory— 
iheorelk iil resenr( h on con- 
(k»nsed nwitter, involviKic|sUidics 
ol plhise h<insUk)ns and crUk:<il 
pluMionuMhi,. Kinetic s of con- 
densed nitiUiir syslenis f,n from 
e(|nllihrinni. eleinenl<iry exdt*i- 
lu)ns. Ilneifr dtnf nonlinivir lattice 
dV^i€iMii( v defects, snrtdces, ek!(> 
tronic «ind nicKini^tic st<Ues, trans* 

(ind opticcil pro|)erties, and 
MicK ios( opic qiinntuni propef- 
lit's such »is superconductivity 
<ind superlluidity. 

• Metidlurciy-- Theoretiail cind 
e.xperinii ntcil inji'estifidtions to 
(leterniijie lund*nnental struc- 
tuio; pi/perty relations inid pre- 
dictive* lx!lifivk)r of crystalline and 
«nnorplious metallic systems in 

'ViUious environmenls; corrosion, 
eu)sion. al)?*ision. iind^vvear phe- 
nomena; modification of surface 
and netn-surfa(e structure by 
ion implanlalinn rind Violation* 
ship kipH)|KM(ies; nuc leatk)n and . 
(Uowth; kiiu^tich of li(|uid-solid 
ciijd solkl solid ^)hfise tjansk)rma- 
(ions; s(»lidilicat^i()nj)hi*noMiena; 
( ompiifer studies ol phase e(|ui- 
lihrirt (|rain houndriry and Inter- 
fadal ()henomena; clusterinc^, 
orck'rinfi, find seqrofntion effects; 
fundamental iispi ils ol ( reep, 
lalifjue, ,tnd Iraduie pio( esses; 
nonllne.it <inelfis(i( behavior of. 
ini*(alli( systems; deformation 
tne( hanisms. 

• Ceramics and I'lectronk. Ma- 



terials— Kcsearch on fundaHient^il 
profx:rties of ceramic materials 
(e.cj., cjlasscs,. refractory oxides, 
airbldes, twHdes/ and nitrides) 
and electronic materials (semi- 
conductors, intercalated yraph-^ 
ites, etc.). Research is supported 
on (1) materials preparation, 
prcKcsshi^ and structuraj charac- 
terization; (2) the effects of defect 
structure and microstructureon 
elcctrlcaL majanetlc, and optical 
properties; and (3) mechanical 
properties, failure mechanisms, 
and environmental properties 
(Including (;orrosioh) of ceramic 
niatcrials. ' ^ 

• Polymers— Research on the 
hmdamental behavim of syn- 
thetic macromolecule^^and tlic 
(A)mplexitiys resulting mm\ tlieir 
larcje si/e; synthesis of new poly- 
niers oj high molecular weight 
and precisely defined structure; 
characterization of the chemical 
and physical str ucture of poly- 

, rtiers; molecular arrangements 
in amorphous and crystalline 
polymers, and in their mixtures; 
macromolecular chain dynamics 
and relaxations; molecular char- 
acHeristlcs and their relation to 
mechanical, optical, transport, 
surface, and solution properties; 
theoretical treatment of macro- 
nu)li:cular t)ehavior. 

• Materials Research Labora- 
tories—Major interdisciplinary 
l*ilK)ratories designed to comple- 
ment individual research kinding 
by undertaking |)rograms of a 
scope or complexity not' nor- 
nuilly feasible under traditional 
support, essential activities in- 
( lude the developrnent anil op^ 
errition of (cntral expeiirnental 



flicilitiesjor the Joint use of fac- 
ulty and students, major coop- 
erative lesearch programs in im- 
portant materials pi'oblems or 
problem areas, and seeding of 
hovel concepts and ideas in 
materials research. 

• Instrumentation for Materials 
Research— Sup|X)rt for multiuser, 
multidisciplinary instrumentation; 
instrument and technique devel- 
opment; nic^jor equipment tluit 
normally would t^e handled by a 
single program but costs more 
thcui $200,000; closed-cycle he- 
lium liquefaction systems. 

• Materials Research Groups 

— Supixitt for collatx)rative, niul- 
li-investicjator research within the 
purview of the Division of Mate- 
rials Research. Such research Is 
expected to address •mqjor pro- 
blems in materials research wfilch 
rc^tulre the combined expertise 
of several invesflcjiitors and requi- 
site instrumentation. Sup|>ort tor 
such research is expected to be 
three to Ave times larger than that 
provided in individual grants. 

• national racllltlcs— Research 
facilities and specialized instru- 
rtientation available on a national 
scale to the research community 
in general and the materials re- ^ 
search comnuinity in particular, 
fhese facilities provide irnique* 
research capalJlltles that can l)e 
located only at one or a very few 
laboratories in the hatkin, I'xam- 
pies include facilities and resour- 
ces k)r research usinfj high mag-^ 
netic fields, ultraviolet and X-ray 
synchrotron radiation, small- 
angle neutron scatteriiHj, and 
\iltra-hitjh resolution electron mic- 
ros( opy, 
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\uo\x\ Infoirnation on the 
MiitloMiil I iidlltlcs, tonUict them 
its follows: ' 

Cornell Hlcih Lneray Synchro- 
tron Source 
WIISfUuLaborcitory 
tloTnonf lirivcislty . / 
, Ithiica Mi!W York 1485^ 
(607) 256-7163 

Wisconsin Synchrotron Kadia- 
lion .t ontcr 
' University ol Wisc^)nsin- 
MiKlifion 
\3725 Sdincitif/ Drive 
StoiKihton, Wi^iconsin 53589 
(00«)H7Mi65l 

/ « . s, 

I 

I 1 

riiitlonal Q^ntcr for Small- 

Ancilc Scattcrinci Kesearch 
OuK KIcUk* Mationiil l^lxjrato»y 
V, O. »i</x X 

OaK H)t1n<-', Tennessee 37850 
(f)L5)/574-5232 ... ' 

/ -a 
r r»<nds Hitter national Magnet 
/ Laboratoiy 
Mass.K luisetts Institute of 
/ Tec.hnolcKiy 



1 76 AllJany Street . 
C<untiridge, Massachusetts 

02139 
(617)253-5517 

Kegional f acility lor High- 
Resolution Electron 
Microscopy 

tenter for Solid-Sfate 
sciences PSB-255 

Arizona State University 

Tenipc, Arizona 85287 , 

(602)965-6459 

Regional Facility for Surface 

Analysis, 

423 Shepherd l^boratoilcs 

University of Minnesota 

' 1 00 Utiion Street, 5.E. 

Minneapolis, Minnesota 55445 

(612) 376-9333 
<« . 

, Regional Tacillty for Surface 
Science and Subniicron 
Analysis 
Department of Physics 
Montana State University 
liozenian, Montana 59717 
(406) 994-3614 
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These MSF programs seeK to 
streriflthcn engineering research 
and as appropriate, to focus- 
sTTie of .that research on areas 
relevant to natjprtal goals. This 
is clone by supporting projects 
. across the entire range of cngl; 
neering disciplines and by Iden- 
^tlfylng and supporting special 
' areas whei c results are expected 
to have timely and topical appli- 
cations. MSf's engineering pro- . 
grams seeK to Improve the pos- 
sibilities for converting research 
concepts and results Into prac- 
tical use. 

The specific objectives of.the 
enghiecrliig actMty are to: 

• Advance fundamental Knowl- 
edge of engineering principles 
tiuit will be applied to the analy- 
sis andideslgn of a large variety 
of man-made devices, systems, 
and processes. 

• Strengthen the academic en- 
gineering research base and ad- 
dress the need for more basic 
res*;iir<:h to underlie Ittdustrlal 
technology Innovations. < 

• Create an Improved research 
environment that will encourage 
larger numbers of engineers to 
seek iiradUtUc cdi cation and aca- 
tlettilc careers, ajjwcH as pufsue 
rtsetirch. * 

" • Stimulate the application of 
engineering knowledge to the 
solution of significant problems 
of national Interest. 



The Engineering Directorate 
consists of five mtjor areas: 

Division of Electrical, Comput- 
er, and Systems Engineering „ 

Division of Chemical andProc:- ' 
ess Engineering , 

Division of Civil anci Environ- 
mental Engineering 

Division of (Mechanical Engi- 
neering and Applied Mech-, 
ahlcs ; 

Office of Interdisciplinary Re- 
'search.. 

EHglbUlt^ ' . 

The most friBquint recjplents. 
of support for research are acai., ,, 
demic Instltutlonsand nbn^irijflp:;- 
research ' Institutions, 'iA^g^ 
awards are occaslonally^ij^Sf^)?' 
profltmaking organlzatlotj^jljpl^ 
dlylduals, and State, Ibcajf;' jig;^^ 
Federal Qovernment'£igenc!|e*Jp^^^^^^ 

Most awards resyU frprti 'u»ls^:i 
llclted research proposals, which • 
should be prepared according to ^ 
the guidelines set forthilii Or^s* 
for Scientific and ' EngineehhQ . 
Hesearch (MSF 83-57). 

Deadlines 

Submit proixxHals at any time. 
Proposals received too late for 
consideration In a particular fiscal 
year (ending September 3W are 
considered In the following year. 
If a Si>eclflc start ilate for the proj- 
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electrical, Computer, 
and Syst«ims 
Engineering 



I 



ect Is Important clearly explain 
the circumstances and allow at 
least six-months lead tjme for 
review and processing. 

For More Information 
Contact the Special Assistant/ 



Areas ofHesearch 

The Division of Electrical, Com- 
puter; and Systems Engirreering 
supjjorts research on basic elec- 
trical phenomena and in tfie syn- 
thesis and analysis of devices, 
circuits, and systems new knowl- 
edge resulting from this research 
contributes to technological in- 
novationi Programs support the- 
oretical, experimental, and design 
investigations in automation and 
robotics; signal processing and , 
communications; lasers, beams, 
and plasmas; solid-state devices 
and microstructures engineer- 
ing' systemsengineering, includ- 
ing large-scale systems a>ld com- 
puter-aided manufacturing and 
operations research; hardware, 
software, and algorithms for nu- 
merical and symbolic processing; 
bloengineerlngand science and 
technology to aid the handicap- 



bpeclflc areas of research Incjude: 

• Automation, Instrumenta- 
tion, and Sensing Systems— Re- 

st!arch concertied with developing 
« better understanding of lhe 
machine decision and control 
pr<)cess. Subsystems involved 
with'machlne intelli(|ence Include 
Nniart sensors, pattern arralysis 



Directorate for Engineering, na- 
tional Science rouridatioli. Room 
537; Washington, D.C 20550, 
(2(p) 357 9571. Or write directly 
to the appropriate Er;igineering 
division or office. 



and processing, automated data 
acquisitfon and scene analysis, 
as well as rotx)tic5 and end-effect- 
or fontrol. Research leading to 
novel and unique instrumentation 
systems is also supported. 

• Computer- Engineering— 

novel computer architectures 
implemented in very-large-scale 
integration, special-purpose com- 
puting structures, hardware/soft- 
ware design methods, software 
technology, and distributed and 
parallel processing. Robotics 
research focuses on new com- 
f)Uter architectures and special- 
purpose hardware for real-time 
computaUon, and design and \ 
implemeniatioh of new computer 
languagq|. 

• Electrical and Optlcal Cbm- 
munlcations— Systems method- 
ology and devices for optical 
commimications, large-scale 
computer communications net- 
works, digital signal processing, 
information theory, and electronic 
circuits, including computer- 
aided desigp and very (arge scale 
Integrated (VLSI) implementation* 

• Quantum Electronics, Waves, 
and Beams— Topics in quantum 
electronics, plasmas, electro- 
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niaciiU^licj* and acoustlck. This 
rcsciuc :h Is typically related to 
the propagation, and 

detection of electromagnetic and 
acoustic waves and the produc- 
tion and ni^ilpulatlon of diarged 
^articles. / 

• Solid-State and Mlcrostrwc- 
tures Engineering— Solid-state 
electronics with emphasis on 
noyel devices and Integrated elec- 
trtinlcs processing techniques. 
-6evkl s Include silicon and com- 

/ jxHind semlainductor, supercon- 
^ ducting, optlcdl, magnetic, and 
. surface acoustic wave. Emphasis 

on submlcrort devices and micro- 

fabrication techniques. 

• Systems Theory and Opera- 
tions Research— Tiew methods 
of analysis, modeling, estimation, 
Identification, control? and opti- 
mization that can be applied to 
systems and processes; mathe- 
matical techniques In operations 



research (both linear and noti- 
linear); and Integer progranmiing, 
scheduling, queuelng, location, 
and routing. 

• EMoen^neerlngand Research 
for the Handicapped— Bloengl- 
neerlng supports research on the 
fundartiental concepts and design 
of sensors, transducers, and In- 
strumentatloa-Jmaglng systems;, 
mpdellitg, simulation, and analy- 
sis; and the Interaction of ultra- 
sonic and electroi;nagnetlc energy 
with living systems. 

Research for the handicapped 
supports studies that produce 
knowledge with high potential for 
aiding physically dlsablcid per- 
sons, Inbludlng synthetic speech 
and recognition; Innovative cbm- 
rnunlcatlon and control systems; 
- robotics technology for prosthetic 
engineering- orientation and mo- 
bility aids; and functional electri- 
cal stimulation. < 



The Division of Chemical ancj 
Process ICngineering fiKUses on 
the design, optimization, and 
operation of a wide range of 
prmesses in the chenibil, petro- 
leuiti/petrochertilcal, fbod, bio- 
chemical/pharrtiaceutical, min- 
eral, and aflied industries. The 
division supports research that 
lays the foundation for techno- 
logical innovation in chemical 
aiid process Industries. These 
ellorts Include the study and de- 
velopment of fundamerUal prin- 
ciples, design and control strate- 
gies, mathematical nuxlcls, and 



experimental techniques that 
cut aCfoss a large number of 
industries and processes. 

Areas of support include catal- 
ysis; combustion; plapma chemis- 
try; bio^heiTiical, electrochemical, 
macromolecular, and separation 
processes; particulate character- 
ization and interaction; thermo- 
dynamic and transport properties; 
and renewatile and nonrenewable 
materials processing Specific 
areas of research Include: 

• Wnetlcs, Catalysis, and Re- 
action Cnfllneerlng— The rates 
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and mechanisnivS or important 
^classes of catalyzed and imcata^ 
Iy:^cd chemical reactions as they] 
relate to the development or 
control of chemical processes 
or tor the design qnd operation 
of chemical rcaclorsr Including 
efectro.n'iagnCticpnd photochem- 
ical prcKesse^. 

f Chemicat and Biochemical 
Procc»se»~Basic eiicjlnc^erlhci 
aspects of biochqrnical engineer- 
ing process control, process de- 
sign, pe)lynicr>prqcessing, anci 
fooci prpcesS engineeri;ig. ; 

' • engineering Kncrgeitlcs— . 
f5asic»'jnndcrslandtng of energetic 
proc;ess(i,Ji, including plasmas* 
(pl^'^.ma coating, ,etchlrig, and 
synthesis of materials, arc tech- 
nologies); combustion of con- 
ventional and composite fuels; 
nuclear engineering (neutron 
transport/reactor dyliamics, etc); 
enercjy conversion/ iriclu<:^|g niag- 
neto-hydro<)ynamlc5, thq^Honics, 
and direct energy conversfon. 

• Therrri^xtynamli^ and Trans- 
port Phenomcfiai-Thermody- 

namlc properties and. theories, 
transport ^iid dfffusional proc-^ 



esses, interfacial and surface, 
phenomena, mass transfer and 
.turbulent mixing in pure (Uiids, 
'mixtures, and dispersed phases: 
Systems sliulicd provide data, cor^ 
relaUbi||, and theory usclul In the ^ 
design of chemicijl jx)lymer, and 
energy-related 4)ro€esses./ ^ 

• P^lculate and Multlphaise 
I Pr<KCsScs--iCharactcrization • of 

^vifticles and V>artlculate systehis, ^ 
interfacial and colloidal phenom- 
ena^ and processing and modifi- 
cation of dis^)erscd sojid, liquid, 
and gas particulate j^ystems. 

• Separation Processe*-^" 

Improving performance; and 

derstandlng of cxistiivcj |^<)ccs»U:,s 

and devising noyel ones for the ' 

cffldewt. separation of chemical 

species in process streams. • 
• * 

• Minerals arid Primary Matcrf-. 
als Processlhg— Producing and 
handlir\q mlrierais; mclals, refrac- 
tories, ceramics; and other inor- 
ganic raw ma.terialsi 

• Renewable Materials engi- 
neering— Kngineering problems 
relevant \o conversion and use of 
blolojiically l)ascd raw materials. 



The Dlyislo^i of Civil and Knvir- 
pomenlal Engf^ieering deals with 
( 1 ) extending (^uV understanding 
of the basic b^luivlor of natural 
and maif-made physical struc- 
tures and sysUeins from tM^th the 
elementtil and iticicroscof^ic vlew- 
(xiirits, and (2) stlidyingthe effects 
of human activities on the natural 
environment. fleWe, one objec- 
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tive of these procirams Is to Iri* 
crease u/iderstanding of how 
to design, construct, mainlafit 
reconstruct, and'operali! an 
efficient, satisfactory, and eco- 
nomical built environment or 
infrastructure. A second of^Jec- 
tlve Is to study the phenome?ui 
involved in earthquake hazards 
and, through research, point out 



Wciys to mitijciate thesse hazards. 
S(Kx:ilk: are<is of research include: 

• Geotechnlcal Cnflinccring-* 

Soli, rock stK)w, arKJ Ice mechan- 
ics; enciinecriny d^^olociy and ^ec> 
_p»iy?ik3; and riiethods of anaiysis 
and desic^n reiated to construc- 
tion, rninin^v cirillinc;, and natural 
hazard engineering. 

• Structural Mechanics— Ad- 
vances In construction materials; 
striKlural loiKlings, including nat- 
ural effects^ such as wind; analy- 
tical nielhcxls, use of computers, 
laboratory and full-scale experi- 
mental studies; reHablllty and 
optimi/ation methods; evalua- 
tion ol existing structural ^ems 
and materials. 

• Nydraullcs; Hydrplogy, and 
Water Resources Engineering— 

(Efforts to ( 1 ) gain a better under- 
st^inding ol natural phenomena of 
, engineering interest and (2) build 
a sclentiHc foundation for engl* 
neering practices and procedures 
in such areas as tiroundwater flow, 
erosion and sedlnnent transport, 
tainiall runoff relationships* op' 
timi/atlon of water resources 
systems and coastal and ocean 
iMiglneerlng. 

• environmental and Water 
Quality Engineering— funda- 



\ Uv Division j)f Mechanlail tjv 
A^fllneerlng and Applied Mechanics 
supjHirts rr.search cirlvi!n t>y both 
Intrlrtsk: Interesl In the phenonv 
eth! that arise in technolo^jlciij 
a[>plicall(ms and the need to 



mental engineering principles ^ 
relating to quality aspects of 
water supply, storm and sanitary 
drainage, water and wastewater 
treatment, and the dlffusloni dls- 
perslon^and Interactions of en- 
vironmental pollutants. 

• Construction Engineering 
and Building Research— fU!$earch 
^to develop knowledge basic to 
( 1) the construction of engineered 
facilities and (2) tfte design, con* 
struction, and efficient operation 
of buildings,. A limited amount of 
research dealing with fundamen- 
tal topics !n transportation engi- 
neering Is supported. 

« Earthquake hazard Mitlga- 
^tlon— An Integral component of 
the President's, national Earth- 
quake Hazard Reduction Plan, this t 
program provides the primary 
source of Federal support for 
engineering research on ways to 
mitigate earthquake hazards. The 
progr*am's principal focus Is on 
the t)ehavior of geotechnlcal 
materials and the structural 
response of engineering facili- 
ties to earthquake loadlnjjs. How- 
ever, It also deals with research 
related to society's response to 
earthquakes and other natural 
disasters. 



solve problenHs In mechanical 
engineering and mechanics. Divi- 
sion objectives include support 
of basic research In the*general 
areas of fluid mechanics, solid 
mechanics, and heat transfer, 
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and aid to solve fundamental, 
problems In designing mechani- 
cal systems and devising the t>est 
industrial prtxtuctlon processes. 

• Solid Mechanics— Deforma- 
tion and failure of s()lid materials 
(constitutive equations and frac- 
ture mechanics), structural integ- 
rity (including nondestructive eval- 
uation and acoustic emission), 
material processing, structural 
materials, porous and granular 
rnaterials, composite materials. 

• riuid Mechanics— Hydrody- 
namics, stability and turbulence, 
rheology, fluid biomechanics, 
multipfiase flow and nonlinear 
waves. 

• Heat Transfer— Heat transfer 
in porous materials, physical 
mechanisms of boiling and con- 
Xlcjnsation of fluids; heat transfer 
in two-phase flow; novel tech- 
niques for heat transfer mfcas- 



Mmer 



OIK has two main functions 
that support the Directorate for 
Engineering and the MSr as a 
whole: 

• Engineering Research Cen- 
ters—The Directorate lor Engi- 
neering will launch this new pro- 
gran) In fiscal year 1985. The 
Engineering Kcse^irch Centers will 
provide research opixirtunlties to 
devel^^p fundamental knowledge 
in cross-disciplinary technologi- 
cal areas of major national and 
industrial Importance. The Cen- 
ters are to involve team efforts; 
emphasl/e the systems aspects 
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urcment; fundamentals o1 dry 
and wet cooling towers; schemes . 
for the use of waste \jeat; heatO 
transfer enhancement for heat 
exchangers, ^ 

• Mechanical Systems— Dy- 
namical systems anuxontrol (In- 
cluding robotics), design meth- 
odology and iuteractive graphics, 
machirve dynamics (including 
noi^e and vibration), .tjJbology 
(including modeling,^materlals 
and diagnostics). 



• Produchon Rcscarch^— Unit 
operations and computer-inte- 
grated manufacturing processes; 
potential tor fabricating niaterials; 
methods engineering; engineer- 
ing economy; productivity of white 
collar workers and managers. 
Themes include manufacturing* 
systems, factory automation, and 
product quality. 



of engineering; help educate stud- 
ents in synthesizing Integrating, 
and managing englne^lng sys- 
tems; Incorporate industrial in- 
volvement and support; and in- 
clude a signlflccint, Educational 
cortn>onent Invqlvlrig both grad- 
uate and undergraduate students. 
U.S. academic research Institu- 
tions with enginf^cjrlng research 
and education p jograms are n- 
vlted to.submit ( roposals; com- 
plete informatiof|j is In the pro- 
gram announcement MSF 84-22< 
The program wl/l be managed 
by the Office of Interdisciplinary 
Kesearclt^ alpng with program di- 
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tvctors iT;|)rcsiMitiiKi the principal 
disc Ip'lincs involved. 

• Interdisciplinary Research < 
Stimulation and Coordination— 
OIU <)lso ccx)rdlnatcs conunittces 
o( Msr pnK)i<ini directors to stlin* 
iilciti* siip|)(>i t of research touch- 
h}i\ nuijof technoloijical or s(kI- 
eltil issues. The current conin% 
tees di e Biotechiiolocjiy; Kobotlcs 
and Automated Manufacturlny; 
Kesearch lor t.he t1andicap(>cd; 
«ind Soils and Soil Science. Pro- 
(jrani annoimf eincnts are avail* 
al)le lor the first three areas at 
this writinci. Partial fundiny.is 
avallal)le throiif(h OIK for basic 
and applied research potential- 
ly relevant to the handl[cap|)ed. 
Proposals should t>e subniittifd 
to 4he disciplinary procjrant*^ 
with potential usi: for tfie handl- 
( cipped eniphasi/ed, and an in- 
forniatioti copy sent to OIK. 

OIK will help process complex 
Interdisciplinary researcli pro- 
posals that span the interests of 
several MSr procirams. WorKlnci 



nsr provides funds for re- 
seai c h c (|uiprtu nt as part of rec^v 
uliii reseri<( li " 
makes separate awclrds exclu- 
sively for such equipment at in- 
stilullons of hicjhlT educatidVi. 
The ol)ji!< tivc of this ly|)e of (jrant 
is to Improve the quality or 
hroriden the s< ope of work to t^e 
done at the pro|x)sin(l institution. 
^ ImpcH tant considerations In 
nuikin(\th(!S4! awards are thequal* 
lly .ind im|K)r(ance of the research 



wltlf^rogram directors, OIK will 
coomlnate the peer review of 
proposals and gather Jolnl sup- 
port If warranted. Applicants sub- 
mit research proposals through 
the normal process to an appro- 
priate disciplinary program, with 
an information copy to OIK which 
^•arelvdevotes funds to the sup-'^ 
port oT^ese proposals. 

OIK siip^ts workshops and ] 
symposia tc^leflhe research 
needs in hfgh-visibility, cross-dis- 
ciplinary areas related to techno- 
logical issues or involving the 
interaction of engineering and 
scientific skills. Stalte-ol-the-art re- 
view (kiixTs are also funded; they 
v^jnaly/e siich areas and identify re- 

?earch opportunities and needs. 
'ro|)osals arc aticepted at any 



tinie. 



for More InformaUon 

Kesearchers with specific in- 
terests should contact OIK staff. 
Koom 1121.(262)^57-9707. 



lor which the equipment Is to be 
used; the af>propriateness of the 
equipment and Its ex|Xicted con- 
tribution tq the research; the 
qualifications and past recorcl^il. 
the principal Investigator and 
associated staff; provisions for 
essential supporting firKillltlGS and 
maintenance of the proposed 
equipment; and tlw! Imfiact of the 
ec)uipiTiLMit and research on the 
infrastructure of aciidemlc engl- ' 
neerlng. 
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Kqulpmenf propo.salsi are ac> 
tcptcci froru U.S. academic InsM" 
tiitloiKS with engineering research 
priKjranis in areas norniaiiy hu\> 
l>orted by the engineering Dii co 
torate. Awards wili be made ac- 
cording to guidelines in the PiSr 
booKict Grants for SdenUfIc and 
biuineerbig Kesearch (MSF 83- 
57) and program announcement 
84-51, Engineering Hesearch 
Equipment Grants. 



proposals is December ^15. Pro- 
posais received after tiils date 
wiii be reviewed aithoiigli they 
may miss a'scheduie|b panel 
meeting. j 



Deadlines 
The target date tor receipt of 



for riore Information 

A brochure, Engineering We- 
search Equipment Qrants, Is 
available on request fr<^m the Staff 
Associate, Directorate for Engi- 
neering, Room 1 1 15,/MSr, Wash- 
ington, Df . 20550. (202) 357- 
9834. / . / 0 



This program provides an op- 
portunity for receiHjyj^ppolnted 
assistant or assoclit^ professors 
to Initiate academic engiiieerlnjL 
researcli, Proposers co^i pete for 
fiindfng only with one another and 
not with more senior researchers. 
Goals are to encourage faculty 
to begin their research careers 
and to r^iake an academic career 
In the engineering flelds more 
attractive io recent graduates. 
Tlic program Is directed toward 
full-time enf|lneerlng faculty menv 
bers who have had no prior sub- 



stantial resc^irch sup(X)rt. Qrants, 
awarded on a conipetltive basis, 
are to be used lor the Inltla* 
tlon of theoretlcal/and/or cKperl* 
mental research projects In any 
rescarcli area normally supported 
by the Directorate for Engineer- 
ing. The deadllrie fol receipt of 
proposals Is Decemt>er 3. A bro- 
chure, Engineering Hesearch Ini- 
tiation Grants, ik available on re- 
quest from thelStaff Associate, 
Directorate for mglneeririg, Room 
1115, PISr, Was^l l1^^on, D.C 20550. 
(202) 357-9834. 
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Incllvlduiil research projects 
supported by these programs 
are designed to strengthen scl- 
entlHc. understanding of biological 
ami scK:lal ptienomena. Research 
\h siipfKHted across the spectrum, 
from the fundamental molecules 
of living organisms to the com- 
plex irUeractbns of human beings 
and societal organizations. 

Although most of the projects 
supported are on the "basic" end 
of tlic research spectrum, the pro- 
grams accept and fund proposals 
for applied work as wcIL Support 
may also be provided for research 
workshops, symposia, publlca* 
tions and monographs, confer- 
ences, the purchase of scientific; 
equipment for research purposes, 
t|ie operation of special l/ed re- 
search fcKilllttes, and tlie improve- 
ment of research collections. 

To provide reasonable assur* 
ance of long-term support for con- 
tinuing projects of high scientific 
merit, funding may be provided 
for iH^riods up to 60 months. In 
annual Increments, contingent 
upon the availability of funds 
and satisfactory progress of the 
res€!arch. 

Institutions are required to 
share in the c ost of unsolicited 
research pr())ects supported by 
Msr grants or contracts. 

Before submlUlng a pro|X)sal 
(or research'SUpport, consult the 
brochure firants for Scientific 
*iM(/ /-'nfi/m^erlMjtj Kesei^rch (Msr 



83-ft7) for guidance; In preparing 
the applkatlon. A recommended 
format and some standard forms 
are In the brochure. 

For^lnformatlon on Doctoral 
Dissertation Research Improve- 
ment awards, see chapter 7, 
"Other Activftics/' ' 

EUgibUUy 

The most frequent recipients 
of support for basic scientific 
research In the biological, be- 
havioral, social, and Information 
sciences are academic Institu- 
tions and nonprofit research 
groups. In special circumstances, 
grants also are awarded to other 
types of institutions and to Indlvt- 
duals. In these cases, preliminary 
Inquiry should be made to the 
appropriate program* officer be- 
fore a, proposal Is submitted. 
Support may be provided for pro- 
jects Involving a single scientist 
or a numtier of scientists. Awards 
are made for projects confined 
to a single disciplinary area and 
for those that cross or merge 
dlscipllnaiy interests* 

Deadlines 

Submit profKJsals at any time; 
allow about six to nine months 
for review* Pro|x)sal5 to [le funded 
In a particular fiscal year (enttlng 
Septernbei 30) norinady should 
Im: received no later than Janu- 
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Cellular f 
Biosciences 



ary-of that year. Target dates, 
which vary by division, are pub- 
lished In the fisr outletln. 



For More Information , 

Corilact the respdhslble^^d 
slon director, national Science 
Tonndatlon, Washington, D,C. 
20550/ 



• Cell Blolosy— The biology of 
' prokaryotic and euKaryotIc cells 

In vivo and in culture; structure 
and function of the cytoskeleton, 
membranes, chromosomes, and 
ctW organelles; melosis and 
mitosis; growth control; bio- 
genesis and processing of cell 
. structural elements; regulation 
of cell shape, polarity, and motll^ 
Ity; mechanisms of endocytosis, 
secretion, ar i other cell activities. 

. • CcllulA' Physiology— Kecep- 
tlon of signals by cells, message 
transduction within cells, find the 
responses of cells to that Infor- 
mation. Inclucjes studies on the 
, Immune response, mechanisms 
of hormone action, and regula- 
tion of muscle contraction. 

• Developmental Biology*- 

Mcduinl:vns lnvolvi*d In the dcvel- 
o|>ment and growth qf plants and 
animals. Areas Included are em- 
bryoijenesls, morphogenesis, re- 
production, pattern formation. 



Areas of Hes^earch 

The mayor research areas of 
MSr programs In the Biological, 
Behavioral, and Social Sciences^ 
are summarized below. Mote: 
Support Is not provided for clin- 
ical research (diagnosis or treat- 
ment of disease, abnormality, or 
malfunction in people or animals 
or testing of drugs or procedures 
for their treatment). 



gene expression, cell-cell Inter- 
actions! difTerentiatbn, and regen* 
eratlon. Emphasis Is on the ex- 
perimental analysis of developing 
systems. 

• EuKaryotIc Genetk Bloiogy— 

Organization, characterization, 
function, recombination, regula- 
tion of expre^lon, repair of dam- 
aged DfiK and transmission of 
heritable Information (both nu- 
clear and extra-nuclc:ar) In euKar- 
y tes. Qenetlc Interactions be- 
tween eukaryotlc hosts and para- 
sites. 

• Regulate^ Biology— Chariac- 
terlstlcs and evolution of mech- 
anisms, such as endocrine and 
neuroendocrine systems, that 
Initiate, integrate, and regulate 
physiological functions In tissues, 
orgahs, and organisms* Physio- 
logical adaptation of animals to 
environmental variables. Includ- 
ing conditions of stress. 
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• Alternative Biological Re- 
sources— Use ol biological sys- 
tcins and blortias^^nversloiVvas 
alternative sources o( industrial 
chemicals and materials. Mqjorj 
areas supfxnled: blologkial con 
version of ll$}nocellulose; under 
ulill/ed resources) such as arid 
land plants, as sources of Indus- 
triaJ chemicals; biological nitro- 
gen, fixation and plant stress 
(drought sallnl/atioa etc.). 

• Blochcmbtry— Structure and 
lum tion of pi oteins. carbohydrates* 
and nucleic acids, and the Iden- 
tiRc^itlon of the molecular para- 
meters (hat determine their func- 
tions; the mechanism and regu- 
lation of the biosynthesis of DMA, 
RMA, proteins, carbohydrates, and 
lipids; cn/ynie structure and func- 
tion; the biogenesis, topography; 
and assembly of inerhbranes and 
nuicromolecular complexes; virus 
structure, assembly, replication* 
and expression, 

• Biophyslcs^-Structure, dy 
namics and interactions of blo- 
loc}ically Imfxirtant ntacromole- 
cular compounds; relationship of 
structure to function In these 
( om|x>unds; chanc)es and altera*^ 
tions in physical and chemical 
pro|X!rties of these compounds 
that (xxur during the functional 
state; Mipramolecular transfer 
and electron transfer in biological 
macromolecules, syslenr^ and 
assemblies, 

• ProKaryotic Genetic Biology 

—Organization, function, trans- 
mission, regulatlorj, and rectyftibl- 
nation of genetic Information In 
proliaryotlc org«inisms. Including 
viruses; repair of damaged DMA, 
gene evolution, genetics of micro- 



bial Interactions with eukaryotlc 
organisms, and genetics of mi- 
crobial plasmlds are Included. 

• Metabolic Biology— Mecha- 
7 jilsms of regulation and charac- 
'^Merlzatlon of biochemical path- 
ways by which plant, microbial, 
i and ^animal systems assimilate 
^nd transforttL^wetabolltes, pro- 
vide energy for vital processes, 
and Vespohd to environmental 
changes. The program does not 
generally support research In 
biochemical pharmacology, me- 
tabolism of xenoblotlcs, or the 
metabolic basis of disease. 
.Biological Instrumentation 

The purchase of m^yor, spec- 
ialized Instruments for use by 
groups of Investigators In both 
cellular and molecular biological 
research; development of blo- 
lqj[}lcal Instruments that are not 
now available commercially and 
will Increase the acturacy and sen- 
sitivity of research observations. 

Postdoctoral Research Fellow* 
ships in Plant Biology 

Supported t>y bbth Cellular Bl- 
sciences and Molecular Biosci- 
ences, this Initiative Is designed 
to encourage a wide range of 
biological and physical scientists 
to pursue research careers In the 
plant sciences, and to let recipi- 
ents Choose research environ- 
ments that will tx: most beneficial 
to their future scientific develop- 
ment. Applicants should present 
a research plan that contributes 
to a basic, uruterstandlng of plant 
biology at the molecular, cellular, 
or wtiole plant level, preferably 
In a discipline or subfleld other 
than that of their doctoral traln- 
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ing— for example, a microbial 
geneticist studying the regulation 
of enzymes In plants or a physical 
chemist studying Ion transport In 



plants, for more Informatlcm, 
contact the program by writing 
MSr or calling (202) 357-9782. 



• Ecology— Community ecol- 
ogy of jandand Inland waters; wHh ^ 
emphasis on Interaction^ such 
as campetltlon/ herblvory polll- 
natlfa and predatlon In natural 
and agricultural eco^stems, and 
coevolutlon within Interacting 
groups; microbial ecology of soils 
and sediments, especially In r^a- 
tlon to decomposition, nutrient 
cycling, and productivity; Influ- 
ences on the distribution and 
abundance ofanhnal and plant 
communities both now and In 
the recent geological past. 

• Ecosystem Studles—rield, 
laboratory, and mathematical 
modeling studies of the proc" 
esses and components of natural, 
managed and man'^domlnated 
terrestrial freshwater and wet- 
land ecosystems; new methods 
of predicting ecosystem change 
and mathematically analyzing 
functional Interdcpendencles In 
complex highly variable systems; 
Information on ecosystem man- 
agement ahd exploitation. 

• Systematic Biology— The 
Identities, relationships, and dis- 
tributions of living Species of 



plants, aiilmals, and microorga- 
nisms; fossil studles^f extinct 
species to determine changes In 
blotk diversity through tiie earth's 
history; Improved methods "of 
gathering^ processlnj^ and ana- 
lyzing systematic data; functional 
morphology; chemosystematlcs. 

• Biological Research Re- 
sources—Operational and refur- 
bishment support for biological 
research resources-^includlng . 
living-organism stock centers, 
biological Held-researcfi faclll^ 
ties, and systematic research col- 
lections—to enhance the use of 
these resources by U.S. scientists. 

• Population Biology and Phys- 
iological Ecology— General prin- 
ciples that describe the adapta- 

' tlons of animals and plants'^ to 
their mlcroenvironments; evolu- 
tionary and ecological significance 
of. life-history characteristics of 
plants and animals (including 
behavioral ecology); theoretical 
models for ecological genetics; 
adaptive significance of genetic 
variability;' physiological aspects 
of genetlcajly determined enzyme 
variability. 



• Developmental Mcuroscl- nervous system; how neurons and 
cncc— Factors that Influence the . glla differentiate and regenerate; 
formation growth, aging of the liow connections between neu* 
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rons are formed arid malntalried; 
iind the Interactions of environ- 
mental and genetic factors in 
neural development. 

• Integrative Pleural Systems— 

Pathways and niechanlsms that 
prcKess neural activity, generate 
simple and complex patterned 
"mntar^otttptits; produce-plastic- 
respQnses (such as those underly- 
ing learning) afid carry signals to 
tlu! muscle cells; and the rtiecha- 
nisms of nerve to-muscle trans- 
fnlsslon, reflexive behaviors, and 
the activities of the autonomic 
nervous system. 

• Molecular and Cellular Meu- 
roWdogy— Biochemical and bio- 
physical properties of neurons 
and glla which determine their 
special functions; molecular 
events related to the regulation of 
tninsmitter and receptor synthe- 
sis; generation and transmission 
of eledrlcaf impulses by the neu- 
ron; metabolic events that re- 
spond to changes In neuronal 
activity; and approaches using 
(lenespJicing and monoclonal an- 
tIbcKlies in the study of neural 
mechanisms. 



• Sensory Phystoilogy and Per- 
ception— SensoiV /mechanisms 
and processes at {the molecular, 
annular, physiological, and behav- 
ioral levels Involyjed In transduc- 
tion, neural codlrlg. andlnforma- 
tion processlngj^/neuroblologlcal 
and psychophysical correlates 
of sensory and perceptual phe- 

-jiomenax i. . 

• Psychomplogy— Field and 
laboratory studies of behavior 
and its genetic, environmental: 
hormonalmeural, and motiva- 
tional determinant^, using a wide . 
range of qbservatipnal, experl- 
mentah theoretical, comparative, 
and quai^titative appro^ciches; 
animal .learning and memory, 
conditioning and stimulus con- 
trol, pi/eferences and aversions, 
foraglrig and Ingestion; migration 
and hbming communication, and 
(he s^ial and reproductive be- 
haviors of animals. 

• Memory and Cognitive Proc- 
esses— Cortiplex human cognitive 
t>^havlor including memory, atten- 
tion, concept formation? deci- 
sionmaking, reading, thinking. 

^ and problem solving* the devel- 
opment of cognitive processes 
in infants and children. 



• Social and Developmental 
Psychology—Labocatoiy and field 
research in (D'all areas of human 
social behavior, Including social 
perception, attitude formation 
and change, and social learning; 
(2) all areas of human social de- 
velopment In children anc| adults. 
Including personality and imth 
tional developmental processes. 

• LlngulsL.s— Syntactic, se- 
mantic phonological, and pho- 
netic properties of Individual 
languages and of language in 
general; ps^ologlcal processes 
in the production and perqeptlon 
of speech; biological foundations 
of language; social influences on 
and effects of language and dia- 
lect variation; formal and mathe- 
matical properties of language 
models. 

• Anthropology— Archeology 
and cultural, social, and phy3lcal 
anthropology spanning all tpplcs, 
geographic areas, and methcxlol- 
ogies* Includes study of human 
origins and the Interaction of pop- 
ulation, culture, and environment; 
systematic research collettloiis; 
improved methods of radiocar- 
bon and other techniques of dat- 
ing and analysis. | 
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Social anc;! Ekionomic 
Science 



• economics— Microanalysis ol 
economic aygreaates, Includlnc^ 
national Income, price levels, 
and employment; forces deter- 
mining the time' path of the 
economy In response to various 
stimuli; determinants and con- 
sequences of marKet structure; 
Inleractlori of flscal and mone- 
tary variables In open economies, 
particularly as these pertain to^ 
problems of Inflation and unem- 
ployment; economic study of 
renewable and nonrenewable 
resources; nonmarket decislon- 
maklny; labor economics and 
human relations; economic his- 
tory and development; Interna- 
tional economics; techniques of 
quantitative analysis; empirical 
validation and assesshient of dif- 
ferent types of .economic models; 
mathematical economics. 

• Geography— 'Explanation and 
impact of population ;ihlfls, migra- 
tion tJeclslons, Industrial location, 
regional stagnation, and residen- 
tial choice; effects of publk policy^ 
environmental preference, and 
perceived travel^ costs on landr 
use decisions; geographic dl^ti^*% 
slon of lnnov£ttlons. . 

• Sociology— Processes by 
which organl^tlons adapt to and 
produce change In thelt social 
context; dectslonmaldng In orga- 
nizations and small groups; social 
context of human development 
and behavior; social factors In 
population Change; social strati- 
fication and the development of 
careers and work roles; the role 
of communication and influence 
networks In individual and com- 
munity decisions; qffects of social 
of^ganlxatlon ^on science and 



kn^Mvledge; variation In th^ stxial 
attrlbvites of cities and t|ielr ef- 
fects oh competition for rekiurdcs 
and population. 

• Measuretncnt'' Methods and 
Data Improvement— Survey oper- 
ations research; methods and 
models for the quantitative anal- 
ysis of social <l^ta; Improvements 
in the sclentlficwidequacy and 
accesslblllty of social statistical 
data, Including those generated 
by government as well as the 
academic research community; 
applications of cogitive science 
and Information science to so- 
cial measurement. 

• History and PhikMophy of Set- , 
ence— the nature and processes 
of development Ir^ sclencfe and 
technology; the Interaction be- 
tween scjence and technology 
and their lm(iact on society; the 
Interactions of social and intel- 
lectual forces that promote or 
retard the advance of science; 
differences In the nature of titeory 
and evidence In different scien- 
tific fields. 

note: The history of medicine Is 
not supported, 

• Political Science— IxKial, na- 
tional, and International qovern- 
mental Institutions; the effects 
of structural factors on political 
participation and effectiveness; 
national election studies; the 
Impact , of economic and social 
change on political processes; 
factors Influencing bureaucratic 
declsionmaiOng and polky formu- 
lation; processes of conflict and 
political Instability. 

• Law and Social Sciences:— 
Processes that enhance or dl- 
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minish compliance with and the 
ini|)uc.t of law; causes and con- 
sequences of variations and 
changes In legal' processes and 
institutions; personal, social eco- 
honilc and cultural factors affect' 
tng the use or and responses to 
law; the dynamics of disputing 
and dispute resolution mecha- 
nisms/ processes, and strategies; 
the determfnants-of-dectslon-^ 
making and rulemaking In leg£}l 
forums and contexts; conditions 
and processes that Influence the 
development of law, and create 
transforrTwitions between formal 
legal rules and law in action. 

• Regulation and Policy Anal- 
ysis—Technical, economic, and 
S(Klat as|)ects of regulation. In* 
eluding the costs, t>enef1ts, and 
equity consequences of the U.S. 
regulatory regime;* political and 
ntcinagerlal decisionmaking In 
the regulatory prtKess; business 



behavioral adaptations to regula* 
tlons; the consequences of rcgula- 
tlon for Income and wealth dis- 
tribution; economic efficiency 
aspects of regulation; the roles 
of the legislative and executive 
branches in promulgating regula- 
tory regimes; the Impact of regu- 
lation on Innovation; the Impli- 
cations of regulation for work or 
-JobmobHIty, ^ 



•-Information Science— Theo- 
retical and empirical studies of 
the pro|X!rtles of Information and 
the dynamics of Information ag- 
gri (}cjtlon diui transfer, t^mphasls 
Is on investigations of informa- 
llon-processlng principles In pat- 
tern recotjnition, learning), mem- 
ory, problem solving and Issues 
relating to knowledge-based sys- 
tems such as the usc^ of natural 
tctnguages, knowledfjc representa- 
tion, coniplexity, uncertainly, and 
Inference, Support also goes to 
resi!€irch op structural propcrtkis 



• Decision and Management 
Science— Fundametal research 
on decisionmaking, management 
and operational processes to 
build a body of knowledge that 
can be drawn upon to Improve 
practice. Research Is character- 
ized by 'modeling, empirical ob- 
servation, gene/all2:abllity, and 
concern with social and behav-* 
loral factors. Proposals are ac- 
cepted frbm investigators In all 
fields of science. 



of Information coltectlons and on 
methods of document and knowl- 
edge retrieval. 

I • Information Technology- 
Theoretical and empirical re- 
sie^arch advancing the design of 
Information processing systemji 
that augment human Inforniatlorji- 
processlng activity. Emphasis is 
on the generation^ Integratlorji, 
transfer, retrieval, and display c|>f 
diverse (text, numerical, plctorlctl, 
iU\Tjff\) modes of Information; In- 
teractlorKs l>etwi!en human and 



Information Science 
and Technology 
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machine information systems; 
and principies and methods of 
modeiing the performance of in- 
formation systems. 

• Information Impact— Theo- 
retical and empirical Investiga- 
tions of information and informa- 
tion technology as a factor in 
economic organizational, and 
societal processes; research on 
the role of Information atnUnfor* 
matlon technologies in the opera^ 
tlon of economic mechanisms 
characterizing markets and Arms, 
information and information 
technology In the economy .as 
related to performance and pro- 
ductivity! social anfl behavioral 
consequences of information 
technologies involving interactive 
and Knowledge-tiased systems, 
and the structure of (.nformation 
Industries* 

• Research Initiation for flew 
Investigators In Information 
Science— Support to strengthen 
scientific manpower in the ihfor- 



matlon sciences through oppor- 
tunities for recent doctoral-level 
graduates. The program is di- 
rected toward full-time scientific 
faculty who have held the degree 
for four years or less and have 
not previously received awards for 
research in the Information sci^ 
ences. Qrants, awarded on a com- 
petitive basis, are given to start 
projects In ajeas supported by 
the Division of infbrmation Sci- 
ence and Technology. The dead- 
lines for receipt of proposals are 
the first Wednesday in Tebruary 
for awards beginning June IS, 
and the first Wednesday In August 
for awards beginning December 
15. i 

For More Information 

Program announcements giv- 
ing more information are avail- 
able from the Division of Infor-^ 
mation Science and Technology, 
national Science rqundation, 
Washington, P.C 20550. 
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Kt^search in the Astronomical^^ 
Almospheric, fLadh and Ocean 
Sciences is supported to Increase 
scientific Knowiedc^e ol the natu- 
ral environment on earth and In 
spii(^e and of the various effects 
ot' human activity that Interacts 
with this cnvirmmient. Ck^neral ob- 
jectives of this research arc to; 

• Increase understanding of 
physical principles governing 
the universe and of the proper- 
ties and bfehavlor of astronom* 
leal objects. Including the solar 
system, Individual stars and stellar 
groups, and exotic phenomena 
sujc:h as quasars, active galactic 
nuclei, and molecular masers. 

' • Advance knowledge of the 
eartli's up}x;r and lower atmos- 
phere, includlnij Its general cir* 
culatlon and the physical bases 
ol climate, and tlie smaller scale, 
sliorlcr^errti phenomena that 
(U!S(:rlt>c weallter processes. 

• Provide Uirthe*^ Insights Into 



'Y\\v overall objective of tite 
Astronon^ltal Sciences program 
Is to inc rease our knc^wledge of 
tile universe. Research Is aimed 
at deter mini nfi tlie comiKisltlon, 
structure, and evolution of plan* 
el\ stars, anct Jialaxles. ItKJudIng 



the physfcal and chemical char- 
acteristics and processes that 
produce such geologic features 
as hydrocarbon and ore d 
posits and events such as earth 
quakes, volcanic eruptions, and 
landslides. 

• Improve knowledge of the 
physical, chemical, geological, 
and biological processes In the 
world's oceans, and at their 
boundaries with the atmosphere, 
the shoreline, the sea floor, and 
the earth's crust beneath. 

• Foster. In the antarctic and 
arctic regions, multldlsclplinary 
research that (1) helps to solve 
regional and worldwide problems 
and to protect the environment, 
and (2) ensures equitable and 
prudent use of resources. 

For Information on Doctoral 
Dissertation Research Improve- 
ment awards, see chapter 7, 
"Other Activities/' 




ASTRONOMICAL, 
ATMOSPHERIC, 
EARTH, AMD 
OCEAM 
SCIEWCES 



our sun and the Milky Way. 

The national Science Tounda- 
tlon supports the development 
and operation of three National 
Astronomy Centers w|ic>e radio, 
ofitlcal, Irtfrared, arKl sjxxlal tele- 
sco|h:s are made available on a 



Astronomical 
Sciences 
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competitive basis to the scien- 
tific community. Resident stafTs 
at the Centers give technical as* 
sistancc to visiting scientists, do 
studies of their own, and develop 
advanced Instrumentation. These 
Centers meet national needs For 
-research In s|:>ecinc areas of sci- 
ence requiring facilities, equip- 
ment staffing, and operational 
support that could not appro- 
priately t>e oftered a single instl- 
tiitlon to the exclusion of others. 

UntlKe many federally spon^ 
sored research iatxiratories, th«^ 
, National Astronomy Centers do 
not perform specific research 
tasks assigned by or for the 
direct lx;neflt ot the Ciovernment. 
Instead, their purpose is to mahe 
iivailabie to all qualified scientists 
the facilities, equipment, sKllled 
persiinnel sup^^ort, and other re- 
scuirces the scientists need to 
do Independent research of tlicir 
own choosing. 



ASTROMOIiY PROJECT 
SUPPORT ^ 

1he Astronomy Project Sup- 
^Kirt program provides a broad 
base of sup()ort (or fundamental 
resi^arch aimed at an unck^rstand- 
\\\\\ of the states of matter and 
physical prcKcsses In the solar 
system, our Milky Way galaxy, 
and the larger universe. 

Ov.kHitines 

Submit pr<HK>sals at time 
during the year; aiicnv alx)Ut sc*ven 
to nine fnonths lor review and 
processing. 



for More Information 

Contact the Division of Astro- 
nomlail Sciences, Astrqnomy 
Research Section, national Sci- 
ence foundation, Washington, 
D.C. 20550. 

Areas of Research 

• Solar System Astronomy- 
Theoretical and observational 
studies of the detailed structure 
aSid composition of planetary 
surfaces^ interiors, atmospheres, 
and satellites; the nature of small 
bodies (the asteroids, comets, 
and meteors); and the relevance 
of all this to the origin and devel- 
opment of the solar system. 

• Stars and Stellar Evolution- 
Theoretical and observational 
studies of the structure and activ- 
ity of^the sun; the physical prop- 
erties of all types of stars; all 
aspects of stellar formation and 
evolution; the effects of mass loss, 
rotation, and magnetic fields; and 
the properties of stellar atoms 
and molecules of relevance to stel* 
lar astronomy. 

• Galactic Astronomy— Theo< 
retical and observational studies 
of the distribution and Kinematics 
of stars in the Immediate vicinity 
of the sun (through determining 
their distances and motions with 
the highest attainable pr ecision); 
the characteristics of binary and 
multiple star systems, star clus^ 
ters, and the interstellar medium; 
and the structure and evolution 
of the Milky Way galaxy. 

• Cxtragalactic Astronomy'— 

Theoretical and observational 
studies of extragalactic ol)jects 
ranging from the ne<irest galaxies 



to the most distant quasars and 
thel'' relevance to galactic evolu- 
tion and cosmology. 

• Astronomical Instrumenta* 
tion and Development— -Devel- 
opment and a)nstrucUon of state-, 
of-the-art detectors and data- 
handling equipment; procure- 
ment of detection and analysis 
systems for telescopes at institu- 
tions that presetitly lack such 
systems; deve^jpment of Inter- 
actk/e picture-processing systems; 
very-long^basellne Interferometric 
Instrumentation; and application 
of new technology and Innovative 
techniques to astronomy. 

• electromagnetic Spectrum 
Managements-Coordination with 
Qovernment agencies of electro- 
magnetic spectrum usage for 
research, as well as frequency 
assignments for other telecom- 
munications/electronics systems. 

MATIONAL ASTROMOM Y 
AMD lOMOSPHCRC CEMTER 

MSr supports the national As- 
tronomy and Ionosphere Center 
(MAIC), a visitor-oriented national 
Research Center devoted to scien- 
tific Investigations In radio and 
radar astronomy and atmos* 
pheric sciences. nAIC Is oper- 
ated and managed under con- 
tract to nsr tiy Cornell Unkerslty. 
nAIC headquarters are In Ithaca, 
new York, and its principal ob- 
serving facilities are located 19 
kilometers south vc)f the city of 
Areclbo, Puerto Rico. 

MAIC provides telescofie users 
\ylth a wide range of research 
and ot)serving Instrumentation, 
including receivers, transmitters. 
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ftioviibk! line feeds, and dlcjltal 
(Idta <Kx|uisition and processlnsi 
t'C|ulpment, The Center has a 
jx^rnianent staff of scientists, engi- 
neers, and technltlans who are 
available to help visiting Invcs- 
llcvalors with their observing pro- 
iirani.s. 

The principal researc h Instru- 
ment Is a 305-meter, fixed spher- 
ical radio/radar telescope— the 
world's lar(ii!st sinfile radio reflec- 
tor* The frequency capabilities 
ranjie Irom 50 megahertz to 5 
gig^ihert/. Transmitters Iik lude an 
S'band (2,380-meciahertz) radar 
W planetary studies and a 430- 
niegahertz radar system for 
aeronomy studl«A second ob- 
serving site, located 9.6 kilo- 
meters from the main site, has 
a 30.5-meter steerable paral)ollc 
antenna; It Is [xilred with the main 
antenna to provide an effective 
Interlerometric S^tiand radar 
mapping system. This antenna 
pair Is also available for rqdio 
astronomy Interferometry at a 
wavelength ol 12 centimeters. 

The S-Band Planetary Kadar 
system Is now available for high 
s|>atlal resolution studies of strat* 
osptieric dynaml^. A hlgh-jxiwer 
Ionospheric heattng facility (HF) 
provides / unique capability to 
Investigate nonlinear plasma 
phtrnomena In the Ionosphere. 
I he data-processing capabllllles 
of the Observatory Include a 
flcirris computer system and an 
iiiray imnessor. 

I he NAK: lacllltles and Instru- 
menttitlofi are available on a coni- 
pelltlve. basis to ciualllled scien- 



tists from all over the world. 
Telescope time Is asslg led after 
Judgment of research proposals 
on the l>fisls of scientific merit, 
the capability of the Instruments 
to do the work, and the available 
telescope time. 

ror More Information 

Contact the Director, national 
Astronomvand Ionosphere Cen- 
ter> Cornell University. Ithaca, Mew 
York 14853. * 

NATIOriAL OPTICAL 
ASTRONOMY i 
OBSRRVATORICS 

Msr supports the Optkal Astro- 
nomy Observatories (P10A0) as^ 
the nation's center for research 
In ground-based optical and In- 
frared astronomy, l^rge optical 
telescopes, observing equipment 
and research support services are 
ntade available, to qualified sci- 
entists. 

The heiKlquarters of MOAO are 
In Tuscon, Arizona. MOAO In- 
cludes Wtt Peak national Observ- 
atory (KPP10), Cerro Tololo Inter- 
American Observatory, apd the 
national Solar Observatory. It Is 
supported under the terms of a. 
contract between nSP and the 
Association of Universities for Re- 
search In Astronomy. Inc (AURA). 
A consortium of 17 m^ijor univer- 
sities, AURA Is responsible for 
operating and managing nOAO. 

The observing facilities of KPnO 
are Icxxited on KItt Peak, a 2,089- 
nieter mountain 90 kilometers 
southwest of Tucson. 

This Is the site of the second 
largest reflector In the United 



States, the 4-meler Mayall Tele- 
scope. Among the other KPnO 
telescopes atop KItt Peak are a 
2.1 -meter general-purpose refiec- 
tor with optimized Infrared ob- 
serving equipment; a B ^ i fignt Ui,^ 
meter coude feed (associated with j 
the 2.1-meter); a 1.3-meter Casse>/ 
grain reflector for lnfrafed<JIlSer- 
vatlons and photometric studies; 
and two 91-centlmcter auxiliary 
telescopes available for solar, 
planetary, and bright-object ol> 
servatlons. 

Solld'State array detectors, par- 
ticularly of the charge-coupled 
device types, are t>elng applied 
to several falnt-object observa- 
tional problems. Seven different 
Infrared Instruments are now In 
use on the 1.3-meter. 2.1-meter, 
and 4-rneter telescopes, all of 
which are equipped with the 
chopping secondary mirror re- 
quired for Infrared work. Wtt Peak 
also operates the Harrison "C" 
rulMig engine, currently the only 
source of large, hlgh-efflclency 
diffraction gratings for the astro- 
nomical community. 

KItt Peak Is also the site of 
three University of Arizona tele- 
scopes, a University of Michigan 
L3-meter telescope, a radio tel- 
escope operated by the national 
Radio Astronomy Observatory, 
and the Burrell Sclmildt-type tel- 
escope of Case Western Reserve 
University. 

Research carried out at nOAO 
encompasses fields ranging from 
solar physics to cosmology. The 
Observatory's basic programs 
Involve the operation of nine tele-^ 
scopes. Many of the Instmmcnts, 
Including the Mayall 4-meter tele- 
scoi>e, are used for daytime In- 
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frarecl observations In jcKklltion 
to «i wide viirloly of n|lahttlnic 

OlKHi!rVcltlonS. ; 

Ceri c) Tololo Inter Arnerlcrui 
Olxserv.itory (CTIO) provi^krs c|ii<il- 
llifd s( IcntlsLs with IJh; tcfle!M:opcs 
<MKl leUitcd liKillftles reciulreil for 
resi'drch In (iroiind-txisi/d o\Ak4i\ 
cistronoiny In the soiijttiein ticni- 
Isphere. 

CI lO \utH offices, latXM-atorles, 
cMul hoiiHlnq for> U.S.-hlred stidT, 
In the coiiHtcil <lty of Ui Serena 
Oille, citXHit 4^2 Kllotneters north 
of S^intUKjo on the Pan Anierlain 
Mkthway. 9t)servln() facilities are 
loiAited on Cerro Ti^olo, a 2Jd4« 
meter niountaiit on the western 
slopes of the Andes, about 64 
Kilometers Inland from 1^ Serena. 

CTIO operates^ seven tele- 
scopes, Incliidlnci the 4-nieter 
near-twin to the Wtt Peak 4-meter 
Instrument. Tlie others are tfie 
1.5-meter, 91-eentlmeter, eiKien- 
tlineter (orlqinally Installed t^y tlie 
Lowell Observatory for planeti.ry 
ol)Si!iv.illons)/ and 4 1 centimeter 
reflectors; a (il/91-eentlmeter 
Schmidt telescope! on loan from 
the t inlverslly of Michigan; and a 
I meter relleclor on loan from 
Yale University. I liese Instruments 
are et|iilii|HHl witli siKCtro^jrapfis, 
(.imeras, and pliotometers jjlm- 
llrti ttie oneN at tSItt Peak 

Tfie national Solar Ot>seivatory 
(MSO) Is devoted to optical re- 
search In the fields of solar pfiys- 
Ics, solar-terrestrial relcitlonshl|>s, 
tiiid related tireas. MSO makes 
tivalltihle to i|ualll1ed scientists 
ll)r worl<l s lar()est (ollectlon of 
nuHlern optical solar telesco|K!S 
and fiuxilltuy Instrumentiitlon iU> 
sifined to otiserve the solar pfio- 
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tosphere, chromosf^fere, and 
corona. 

MSO lias ot)ser;»/lnci facilities 
atop tSItt Peak Atl/ona, and Sa- 
cramento PeaK/new Mexico. The 
tSItt Peak facilities consist of the 
1.5-metcr ^cMath Solar Tele- 
sco|k;, tfie world's largest solar 
research Instrument, and a solar 
vacuum telescope/magneto- 
graph, used for synoptic obser- 
vations of the sun* Althougn the 
McMath telesco^ie complex was 
designed primarily for solar ob- 
servations, It Is also used reg- 
ularly for nigfittlme studies of pla^ 
nets and stars. ^ . 

Tfie Sacramento Peak observ- 
ing facilities are located at an 
elevation of 2,800 . meters on a 
crest of the Sacramento Moun- 
tiilns In soiitfKentral Mew Mexico, 
59 kilometers east of Alamo- 
gordo. 

The principal Instrmnents are a 
109-nieter-high Solar Vacuum 
Tower telescope with an echelle 
sf)ectrogra|)fi, dljiltal diode array, 
aiKl tunable fillers, and an B-meter 
spar In tfie Big Dome complex 
equipped with a 40-centimeter 
af)crtiire coronagraph, a magne- 
tograpfi and a jKilarlmctcr. 

Ottier Instrumejitatbn includes 
a fidl comptemcnt of spectro- 
graphs, birefrlngent filters, and 
photojirapfilc, video, and digital 
(Jata aci|ulsition and processing 
equipment. 

An integral part of the MOAO 
program Is to apply advanced 
tecfmology to astronomical In- 
strumentiitlon. Tfie Obstwatorys 
activities include development 
of two'dimenslonal optlail and 
Infrared detectors, large dlffrac- 
tUm gratings, auxiliary Instru- 
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ments for existing telescopes, 
and <|ngineering designs for tele- 
M:opf*s of ifie future. 

Asf a scientific vlsUor-orlented' 
facility, MOAO receives many IIS. 
astrj)nomers and a smaller 
number from abroad. Tfie MOAO 
resilient staff of astronomers, 
engineers, and various sup|K)rt 
perjjionnel Is. available to assist 
tfieke visitors In meeting their 
sci([jitltlc goals. 

jVf le MOAO facilities and Instru- 
mentation are available on a com- 
pejtltlve basis to all qualified U.S. 
scientists and, on occasion, for- 
eign visitors. Telescope time Is 
assigned after Judgment of re- 
search proposals on the basis of 
scientific merit, the capability of 
tfie Instruments to do the worK 
and the avaifabie telescope time. 
MpAO staff members and visiting 
astronomers are treated equally 
w)th regard to use of tlie fadlltlea 

for More Informallon 

Contact tfie Director, national 
Optical Astronomy Observato- 
ries, P.O. Box 26732, Tucson, '^ 
Arizona 85726. 



NATIOMAL RADIO 
ASTROMOMY 
OBSERVATORY 

MSP supports the national 
Radio Astronomy Observatory 
(MIWO), wfilcfi makes radio as- 
tronomy facilities available to 
qualified scientists. Tfie MRAO 
staff assists visiting scientists 
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with the liii(ic! mdio antennas, 
rt^celvers. cinil other cc|uipnicnt 
niHHletl to Ud^^^^^ and 
Identify ratiio waves, fronv astro- 
noniical objects, 

Mea<lc|iiarters for MRAO are in 
Clkirloitesvllle, Virj4inla. The three 
ol)M;rvlnc) sites are located In 
CirJen Bank West VIrflinia? KItt 
Peak near Tucson, Arizona; and 
80 kilometers west of Socorro, 
New Mexk o. MRAO is supported 
under the terms of a contract 
Ixrtwiten MSr and Assocjfated Uni- 
versities, hic (AUI), a a)nsortlum 
of nine universities that is respon- 
sible for MKAO operation and 
manaciiement. 

Two tclescof)e systems arc 
operated at the National Kadio 
Quiet Zone site in tireen Bank. 
The premier telescope at Green 
Bank is the 43-meter instrument 
which permltsithe study of spec- 
tral lines at centimeter wave- 
lenflths. The telei^t;:ope is an in- 
teciral part of tfie Very Long 
IWiseiine Intcrferoiiit^ler nctv.ork; 
this netwtirk Is Involved in studies 



of qu«»5«>^J5 Ihe high-resolu- 
tion mapping of galactic objects 
over transcontinental and Inter- 
continental distances. The large- 
aixjrture, 9 1 -meter telescope Is 
instrumtnted for survey studies of 
both contlnutim and spectral-llne 
radiation from galaxies where its 
great sensitivity is an advantage. 

A r2-meter millimeter-wave- 
length telescope Is located on KItt 
Peak to take advantage bf the high 
altitude and dry climate necessary 
for short radio wavelengths. This 
telescope Is capable of both con- 
tinuum and spectral-llne studies 
at wavelengths from 1 centimeter 
to as short as 1 millimeter 

The Veiy Largp An^ay (VLA) west 
of Socorro, Mew Mexico, consists 
of 27 antennas, available for use 
In an interferometric mode for 
aperture synthesis observations 
of faint radio sources. Both con- 
tinuum and spectral-line obser- 
vations at wavelengths of 1.3,2, 
6, and 20 centimeters can be 
made. 




The four-element interferom- 
eter at Green Bank is operated 
full time for tfic U.S. Mayal Ob- 
servatory on a priigram of meas- 
uring the earth's rotation and 
determining certain astronomical 
constants. 



MFIAO makes observing lime 
on each Instrument available for 
the use of ail qualified U.S. scien- 
tists and* on occasion, foreign visi- 
tors. Telescope tl^me Is assigned 
after Judgment of research pro- 
posals on the basis of sclentinc 
merit, the capability of the Instru- 
ments to do the work and the 
available telescope time. 



for More Information 

Contact the Dlrec'vor, National 
Radio Astronomy Observatory, 
t:dgemont Road, Charlottesville, 
Virginia 22901. 
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The Atmospheric Sciences pro- 
gram supports research to add 
new understanding of the behav- 
ldr~orthiE" earth's atmosphere 
and Its Interactions with the sun. 
Included are: 

• Studies of the physics/ chem- 
istry, and dynamics of the earth's 
upper and lower atmosphereN 

• Research on climate proc* 
esses and variations. 

• Studies to understand the 
natural global cycles of gases 
and particulates in the earth's 
atmosphere. 

nsr also provides support to 
operate the national Center for 
Atmospheric Resf|»ch (nCAR) 
and the Upper Atmrapherlc raclll' 
ttes (UAD. P1GAR docs research 
In atmospheric and related sci- 
ences and cooperates with uni- 
versities /^nd other organizations 
to coordinate large*scale atmos^ 
pheric research projects. In addi- 
tion, thi* Center operates m^iJor 
aircrad computer, and other facili- 
ties for use university and nCAR 
scientists. 

The DAP consists of four large 
Incoherent'scatter radar facili- 
ties located along a longitudinal 
chain frorn Greenland to Peru, 
t hey allow ^lentlsts to Investi- 
gate both loa^l and global upper 
atmospheric problems. 

Finally, nsr provides support 
fur |>artlclpatlon by the U.S. sci- 
entlHc community In international 
scientific research endeavors^ 
such as the Global Atmospheric 
Research K^ogran^ (CiARP). 
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ATMOSPHERIC SCICnCC5 
PROJECT SUPPORT 

The purpose of these pro- 
grams Is to continue to build a 
base of fundamental knowledge 
on the atmospheres of the earth, 
other plani^tS; and the sun. Spe- 
clHc ot^ectlves are: 

• To develop the scientific 
basis for understanding (a) the 
dynamic and physical behavior 
of climate and weather on all 
scales and (b) tlie natural global 
cycles of gases and particulates 
in the earth's atmosphere. 

• To improve understanding 
of the composition, energetics, 
and particularly the dynamics of 
the coupled upper atmospheric 
system. 

• To improve our Knowledge 
of the sun as It relates to the 
earth's upper atmosphere and 
space environment. 

EUgmUy 

Proposals may t>e submitted 
by academic institutions, non- 
academic and nonprofit research 
organizations, profltmaKIng and 
private resfiarch organizations, 
and Individuals. Occasionally, nsF 
sponsors eftbrts t>y other Oovern- 
ment agencies, particularly for 
Reld programs. 

Target Djattes 

Submit proposals at any time 
during the year for all programs 
except Climate Dynamics. Allow 
about six to nine months for 
jevlew and processing. Tor the 
Climate Dynamics Program, target 
dates for proposal submission 
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arc May K August 1. and De- 
ccvriher I, to allow starting dates 
_ l>f Noveji ''cbmaiyj^ and 
Juqc 1, respectively* 

For More Information 

Contact the l>ivislon of Atmo^ 
pheric Sciences, National Sci- 
ence Foundation, Washington, 
ac 20550. 

Areas ofHesea^ch 

• Acronomy— Upper and mid: 
<^d!e atnttosphcrc phenomena of 

Ionization, recomNnation, chem- 
ical reaction, photoemission, and 
transport; the transport of cner- 
gy« momentum, and mass In the 
mcsosphcrc- tticmiosphcre- Iono- 
sphere system (Includes the proc- 
esses involved and the coupling 
df this g{ot>ai system to the strat- 
osphere below and magneto- 
sphere above); the plasma phys- 
ics of phenomena manifested 
in the upper atmosphere-Iono- 
sphere system, including mag- 
netosph<2ric coupling efforts. 

• Atmospheric GhemWiy— The 

concentration ami distribution of 
i^iHcs and aerosols in the atmos- 
phere; chemical reactions among 
atmospheric species; interactions 
of iitmospherk species wfth solar 
radiation; sources and sinks of 
Important trace gases; precipita- 
tion chemistry; transport of gases 
and aerosols between the tropo- 
spfiere and stratosphere; polluted 
urlxin air chemistry; air transport 
and transportation of energy re- 
liited |K>liutants; and Improved 
J rncth(xlJ) for rneasSurlng the con- 
centrations of trace s|Hxies and 
their flow through the atmos* 
phere, 



• Climate Dynamics— Causes 
of climate variability and the 
physical processes that govern 
cllfnate; methods to predict cli- 
mate variations and assess their 
impact on human activities; as- 
semt>ly and analysts of both pale- 
oclimattc and modern climatic 
data; development and use of cli- 
mate models to diagnose and 
simulate clfmate stages and 
variations. 

• experimental Meteorology-- 
rieid researdi on the physics and 
dynamics of the troposphere. 
Including basic research related 
to intentional and inadvertent 
weather modification; precipita- 
tion development within cloud 
systems* the interaction between 
wind fields within cloud systems 
and the preclpitMlon process; 
the development of mesoscale 
weather systems; and the role of 
mesoscale elements In large- 
scale cyclone and anticyclone 
formation. 

• Global Atmoophcrk Research 
Program (QARP)— Supports re- 
search on the transient behavior 
of large-scale atmospheric pfie- 
nomena that could lead to more 
accur^y In weather forecasts and 
research on the statistical proper- 
ties of the atmpspherc's general 
circulation that could l^ad to 
t)etter understanding of the phys- 
slcal basis of climate. OAKP Is In 
its final research phase and activ- 
ities will continue to diminish 
throu^jhout the lOflO's. 

• ^Ieteorolo8y--Mow severe 
storms begirt, organize, and last; 
the relationship of the electrical 
budget to the characteristics of 
cloud and (>reclpitatlon particles; 



how tornadoes begin; the effects 
of haze layers and clouds on the 
radiat[qn balance of thg earth arid_ 
atrnosphere; the role of ice In Uic 
formation of natural clouds and 
precipitation and how ice crystals 
and nuclei can t>e measured; the 
m^or physical processes Initiat- 
ing and maintaining cyclonic 
storms In middle latitudes and i 
how these developments relate , 
to severe local storms. In addi- 
tion. Investigations of ncvy obser- 
vational technique's and Instru- 
mentation are also supported. 

• Solar-Terrestrial— Upper at- 
mosphere (Including ttie magne- 
tosphere) responses to the energy 
flux from the sun; mechanism by 
wlilch the magnetosphere ener- 
gizes particles from the sun and 
the ionosphere and deposits 
them Into the polar upper atmos- 
phere to form the aurora; nature 
of electric (iurrents and particles 
that flow between the atmos- 
phere. Ionosphere, 'and magne- 
tosphere; effect of variation In 
the sun's radiation on weather 
and climate. 



CEMTERS AMD rACILITIES 

risr plans the support for, and 
oversees the science programs 
and use of, the following facilities: 



MATIOMAL CENTER TOR 
ATtiOSPHERIC RESEARCH 

NSF supports the national Cen- 
ter for Atmospheric Research' 
(NCAR), IcKated In Boulder, Colo- 
rado. MCAR Is operated by the 
University OKporatlon for Atmos- 



>J 47 



(I 



QVmt TO PHQGKAMS 



phcric Research (UCAR), a non- 
profit consortlunrof !^s3 North. 
_ArricrlQin universit ies with g radii- 



chemical cycles; the variable na* 
ture of the sun and the physics 
of the corona: the physics of 



ate programs in atrnosp^ierk sci- 
ences, under a contract t)etween 
the foundation and UCAR. The 
PICAR staff numt)ers atK)ut 600 
scktntlsts and support personnel. 

MCAR facilities serve the entire 
atmospheric sciences research 
community and part of ttie ocean 
sciences community. The facilities 
fivallabic to iinjvi^rslty, PiCAK and 
otiier scientists include a com* 
puting center ec|ul|>pi!d with large 
mainrrames, Instrumented re- 
Si!arch aircraft, and ground-based 
Doppler radars. MCAR develops 
new or Imprcn/cd Instmments (or 
measuring atmospheric and oce- 
anic parameters; these Include 
advanced weather radars, remote 
automatic weather ot>serving sta- 
tions reporting regularly to a cen- 
tral data collection point upper 
air observing systems, and buoys 
for ocean observations. 

fiiAH scientists do research fri 
the atmospheric and ocean sci- 
ences and In solar astronomy/ 
and they collatx)ratik In large re- 
search procjrams Involving many 
ittstitutknis. Research programs 
are selected for their scientific 
merit potential for progress, ap* 
proprlateness for a national cen- 
ter, resjKinsiveness to and fit with 
iitiiversity activities, and relevance 
to society's needs. 

MCAR research programs are 
hi the following areas; the dy- 
tiatnk*. and physical processes 
that govern the t)ehavlor and cll- 
nvitolociy of tf»e atmosphere and 
(x:eans; glottal and regional at^ 
mospheric chemical topics. In- 
eluding gecichemlcal atnl biogeo 



clouds, convection, thunder- 
storms, and precipitation forma- 
tion; and Impact assess|;ient 
analysis to Imi^stlgate the Impor- 
tant links t>etween atmospheric 
and soclet^il activities. In addition, 
MCAR provides fellowships for 
visiting scientists to conduct re- 
search and interact with MCAR 
scientists. 

EUglbUUy 

raclllty and visiting scientist 
support Is provided on a competi- 
tive basis to qualified scientists 
according to scientific merit avail- 
able facility time, and level of 
resources, 

For More Information 

Contact the Director, Matlonal 
Center for Atmospheric Research, 
P.O. Box 3000, Boulder, Colorado 
80307. 



UPPER ATMOSPHERIC 
FACILITIES (UAD 

UAF consists of four large In- 
coherent-scatter radar facilities 
located along a longitudinal 
chain from Greenland to Peru. 
In response to a need for more 
understanding of global'^scale 
thermospheric and Ionospheric 
problems, these facilities have 
been upgraded and realigned into 
a chain extending from the polar 
cap to the magnetic equator* 

The mfOor goal of the UAF 
Program Is to promote basic re- 
search on the structure and dy- 



namics of the ecjrth's upper at* 
mosphere by: / 

1 . Su pporttng thcup^enrtlmi — 
and scientific research of 
the longitudinal chain of ' 
Incoherent-scatter radars. 

2. Ensuring that these radars , 
are maintaltied as sta^-of- 
th<i-art research tools a^ll- 
able I "II Interested atui 
quallflevi scientists. \ 

The UAF consists of the fol- 
lowing: 

• Sondrcstrom Radar raclllfy at 

Sondre Stromfjord, Greenland Is 
operated by SRI Institute Inter*^ 
national under an MSF grant This ' 
radar has recently been moved 
from Alasl^a and allows observa- 
tions of the polar cap, the cusp 
(a region of easy access for solar 
wind energy), and the northern 
part oT the auroral oval. 

• Millstone Hill, near Boston, 
Massachusetts, Is operated by 
MIT's Haystacl^ Observatory under * 
an MSr grant. It Is located south 

of the auroral oval. In the region 
where significant mid-latitude 
phenomena are otiserved. Obser- 
vations of high-altitude regions— 
from almost directly above the 
radar at Sondre Str6mf)ord*to 
almost directly above the next 
radar in the chain at Areclbo, 
Puerto Rico— can be made there. 

• Areclbo Observatoiy at Are- 
clbo, Puerto Rico is operated 
under contract to the MSF by the 
Matlonal Astronomy and lonb^ 
sphere Center of Cornell Unlvcr- 
sity. At Arecltx)'s latitude scien- 
tists have obtained evidence for 
particle precipitation Into the at- 
mosphere, antiposltion cfianges 
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^ ir) the atniospherc after niagiietlc 
stonns; firavlty ^'avcs propagating 
team the. auroral region, and 



In the form of geophyslcally 
meaningful parameters, to all 
Interested members of the sclen- 



penetratlon of magnetospheric 
electric fields. 

• Jlcamarca Radio Obsci\a- 

tory, at the magnetic equator 
in Jlcamarca, Pera Is operated 
under an Pisr grant to Cornell 
University and subcontract to 
the Instltuto QeoflSlco de Peru. 
At this low latitude evidence has 
iHten found for the penetration 
of magnetic fields. 

In addition, UAP supports the 
Hlcl^^rrcquency (HP) heating facll-^ 
Ity site at Areclbo Observatory. 
This facility uses the Ionosphere 
as a gigantic plasma physics lab- 
oratoiy, artlfJcally Injecting energy 
into the Ionospheric medium to 
study plasma wave processes* 

To Increase the efTectlvcness 
of the radar chain and enhance 
its scientific ^usefulness to the 
community, a database sup- 
fjorted by DAP has been esti..>- 
Hshed Jt nCAK The database has 
already begun receMngdata from 
the radars In the chain and witi 
m«ihe available the pertinent data. 



The Earth Sciences program 
alms to Increase understanding 
oi the eailh's evolution from Its 
iMUilnnlnji to the present and of 
Its ( hci'tiUal and physical prop- 
erll4*s rind prcxesses, Results of 
this research show the chemical 
cine I physical relatknishlps that 
produce landforms, mineral rc- 



tifk community* « 

EHgmUy 4 

UAP'SUpported facilities are 
available on a competitive basis 
to all qualified scientists* Use Is 
based on scientific merit of the 
proposed research, capabilities 
of the radars to Carry out the pro- 
posed observations, and avalla- 
blllty of the requested time* 

For More Information 

Contact the following: 

Director, Sondrestrom Radar 
Padllly, Radb Physics Laboratory, 
SRI Internationa,!, Menio Park, 
California 94025 

Director, hlllstone Hill Radar, 
MIT, Haystack Observatory, West- 
ford, Massachusetts 01886 . 

Director, MAIC (for Areclbo 
Observatory), Cornell University, 
Ithaca, new York 14853 

Jlcamarca Radio Observatory 
Project, Department of electrical 
Engineering, Cornell University. 
Ithaca, Mew York 14853, 



sources, and the environmental 
changes that affect human sur- 
vival on this planet. 

EARTH SCIEIMCCS 
PROJECT SUPPORT 

The program's objective Is to 
achieve a greater understanding 
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about the physical structure and 
ch(!rnlcai composition of the 
earth and the yeoloalcal pro- 
"aTsses'that have led to its evolu- 
tion. The ficKus Is primarily on the 
constitution of the earth's litho- 
sphere, which Includes the upper 
nuintie. crust, continents, and 
picites, tCmphasis is on the appli- 
aition of plate tectonics to the 
study or the oricjin and evolution 
of continents. Research In geol- 
<^Siy' fieophysics, geochemistry, 
petrolocjy, and related llelds con- 
tributes lo an understanding of 
how the planet works; it also 
provides fundamental knowledge 
leading to advances In mineral 
and energy resources develop- 
ment, mitigation of geologic 
hazards, and better maintc^nance 
of the environment. 

EllgmUy 

Proposals may be submitted 
by academic Institutions, non- 
academic and nonprofit research 
orgcuil/atlon^. profltmaking and 
private research organl/iations, 
and individuals. 

' ■ 

DeiidUnes: Pr('^posals will be ac- 
cepted at anytjme. 

For More Information 

Contact tfie Division of Earth 
Sciences, national Science Foun- 
dation, Washington, D.C, 20550. 

Areas of Kesearch v 

• Stratigraphy and Paleontol- 
ogy— Sedimentary rocks and 
fossslls are used as a frantework 
to Interpret past conditions and 
processes active on the earth's 



surface. Includes sedimentology, 
biWratigraphy, paleollmnology, 
mictopaleontology, paleoecology, 
and vertebrate and invertel^rate 
pal^onU)logy. 

• Sunkial Processes—Physi- 
cal ahd ctiemlcal processes active 
at or near ihe earth's surface. 
Research' includes geomorphol- 
ogy and quaternary geology, low- 
temperature geWhemistry, sur- 
face waters and Woundwaters, 
glaciology, soil genesis and classi- 
fication, fossil fuel.geheratlon, and 
study of geologic ha);,ards. 

• Crustal Structure and Tec- 
tonics—Investigation of rock de- 
formation and deformation mech- 
anisms by field, laboratory, and 
theoretical techniques. Investiga- 
tion includes reconstruction of 
past crustal plate configurations, 
and use of techniques from struc- 
tural geology, mapping, seismol- 
ogy, geochronplogy, and paleo- 
magnetlc dating. 

Sebmology— nature and oc- 
currence of earthquakes, the pro- 
pagation of seismic waves within 
the earth, and the use of selsmol- 
oglcal data and technique tode- 
terrYilne the internal structure and 
constitution of the earth. 

• Cxperlir.^ntal and Theoret- 
ical Qeophysics— Physical prop- 
erties of the solid earth. Includes 
studies In geodesy, electromag- 
netism, paleornagnetlsm, convec* 
tion> heat flow, and gravity, as 
well as theoretical and labora- 
tory modeling of geophysical 
processes* 

• Petrogenesis and Mineral 
Resources— Integration of lab- 
oratory, field, and experimental 
data to Inter conditions and proc^ 



esses that formed crustal rocks, 
minerals, and ores. Studies Ir^- 
volve igneous and metamorphic 
petrology, rock-water Interactions, 
economic geology, and studies 
of active and fossil magma-hydr^/ 
thermal sytems. 

• Vol^nology and Mantle 
Geochemistry— Research on all 
aspects of volcanology ar^d vol- 
canic rocks, tht? geochemistry and 
petrology of mantle samples and 
meteorites^ and extraterrestrial 
materials. Use Is made of geo- 
chenilcal and IsotopIc tech- 
iilques, modeling and theoretical 
studies to understand the orgln 
and chemical evolution of the 
earth— especially Its mantle— and 
the planets. 

• Experimental and Theo- 
retk:al Qeochemlstry— Laboratory 
and theoretical studies aimed at a 
quantitative understanding of the 
chemical behavior of natural ma- 
terials under conditions of tem- 
perature and pressure found with- 
in the earth. Includes crystallo- 
graphy, mineral chemistry, geo- 
chemlcal kinetics, silicate melts . 
and glasses, thermochemistry, hy- 
drothermalfluid chemlstiy, exper- 
imental petrology, high-pressure 
studies, and related theoretical 
work. 

• instrumentation and Pactl- 
Ittes— Includes acquisition of ma- 
jor research equipment renova- 
tion and upgrading of existing 
equipment and the development 
of new Instrumentation tnat will * 
extend current research capabili- 
ties. Proposals may request sup- 
port for regional facilltleis to pro- 
vide access to large equipment 
Items by a broad segment of re- 
searchers. 
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• Continental Llthosphere— 

Supports multldlsc;lpllne, con- 
sortla type research that focuses 
on a tietter understanding of the 
structure, composition, and evolu- 



tion of the continental llthd- 
sphere. Topics proposed must 
hav^ the endorsement of a mqjor 
siegment of the earth science 
community. 



This program supports re- 
search to Improve understanding 
of the sea and the ocean t>aslns. 
Basic research programs sup- 
port Individual scientists, small 
groups of cooperating scien- 
tists, and some large coordinated 
projects.Q0cean Sciences also 
backs efforts to develop, acquire, 
and operate the Instrumentation 
and facilities needed to carry out 
these research programs. 

OCCAM scicncES 

RESCARCIf SUPPORT 

These programs fund a broad 
range of projects dealing with 
physical, chemical; geological, 
and blolcHjIcal prcKesscs In the 
ocean. L^irge and small grants of 
several months' to several years' 
duration are awarded to highly 
quaimcd Individuals and groups 
of scientists. Grants are awarded 
on the basis of competitive peer 
review of unsolicited research 
proposals. '1 

OeadUnes \ , 

Subn>lt proposals at any tJme. 
Allow about six months for review 
atid processing, following Is the 
annual sciiedule of target dates 



for submitting proposals and the 
earliest starting dates, associated 
with proposal review panels: 

Proposal Start 
Target T Date 
.'Date (earliest) 



June 1 Mov. 1 

Oct. 1 Jan. 1 

reb. 1 July 1 

Proposals that require the use 
of ships (see "Oceanographic 
raclllties Support " below) should 
be submitted by the Pebruc ry 1 
(preferred) or the June 1 target 
dates, so that timely decisions can 
be made on ship support and 
schedules. 

For More Information 

Contact the Director, Division 
of Ocean Sciences, national Sci- 
ence Foundation, Washington, 
D.C. 205S0. 



Areas of Research 

• Physical Oceanography— De- 

salptlon, analysis and modeling 
of oceanic circulation and trans- 
port; effects of circulation on 
energy momentum transport; 
physical circulation processes, 
eddy generation, and turbulent 



Ocean Sciences 
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mixinc} on coiitinent^il shelves; 
inlxinfi prmesscs^ancJ circulation 
(n estuaries; wimJ^nerated tkJcs 
and' surface and Internal waves; 
small-scale transport processes 
such as diffusion, conduction 
and convection and three-dimen- 
sional turbulence; physical prop- 
erties of seawater; circulation 
and mixinc) processes In lakes. 

• Marine Chemistry— Physl- 
al and chemical properties 

of seaWaler; ec|irllil)rla of chem- 
ical s|K!cies and compounds In 
seawater; fluxes between sea- 
floor sediments, their Interstitial 
waters, and overlylnc] seawaters; 
tales of materials deposited on 
tlie sea fitwr; alterations of mate- 
rial movinq throucih the ocean; 
interactions and Interdependen- 
cles f^clween chemical processes 
and marine orciariisms; air sea 
excliancies of manmade and nat- 
urally mobilized chemicals; chenv 
ical properties of the (Kean sur- 
face; kinetic and thermodynamic 
processes In the marine envir- 
fHiment. 

• Submarine Geology and Geo* 
. physics— Structure of continental 

?iiar(ilns. oceanic rise systems, 
and deep si!<i sixliment^iry bcisins; 
evolution of ocean basins; proc- 
esses controlling exchanges 
» of 4u!at and chemical elements 
l)elween seawat<^r and oceanic 
ro(.Ks; tec Ionic and volcanic 
activity at mid ocean rIdges; 
chemical and mineralogic varia- 
tions in marine sediments; dep- 
osition, erosion, and distribution 
of marine sediments; geologic 
anil o* eanogiaphU: processes 
( ontrolling siullmentiiry systems; 
l>ast (K.eank circulation ixitterns 
fuul climates; evolution T)f ml* 



crofbssil groups; paleoenviron- 
mental controls on fossil groups 
and sediment types; interactions 
of continental and oceanic geo- 
logic processes. 

• Biological Oceanogtaphy— 
Distribution, abundance, phys- 
iology, and life histoi^ of pelagic 
coastal, and deep seJt^marine or- 
ganisms, and their: interactions 
with their environments;' struc- 
tyires of pelagic and detrltus- 
ised food chains; phytoplankton 
prbcjucti\(ify; interactions betweer> 
deep sea biological processes 
and the ocean ecqsystem; spe- 
If cializatlon of deep s^ organisms; 
ecology of the QrefeiJ ^Lakes and 
factors regulating pfjytoplankton 
productivity there/ 



OCEAMOG 
FACILITIES S 

(ors) 




HIC 
PPORT 



The national Science Founda- 
tion supports constifuction, con- 
version, gcqulsitiorji and opera- 
tion of shared-use rj iqjor oce^no- 
graphlc facilities. The University- 
, national Oceanogr^phic labora- 
tory System (Uno|s) schedules 
the use of these fatllities as well 
as expeditionary pkxjrams. 

This program supports large 
and expensive facilities that 
will aid nSF-funded research 
and training ofcKeanographers. 
Clxarnptes of these facilities are 
. ships, subniersibles, large shlp- 
bdard equipment and complex 
Itistruments to collect and ana- 
lyze data, funds are also avail- 
able to develop research Instru- 
mentation that has (xitential for 
wide use. However, the award of 
such fimds dents not intply con- 
tinuing facility sup(>ort. 



The foundation encourages 
local contributions from non- 
Federal funds; however, there Is 
no fixed requirement tor institu- 
tional contributions. 

EllglbUlty 

OFS support for m^jjor ocean- 
ographlc facilities is concen- 
trated at a few Institutions that 
are suitably located and have the 
capability to operate m^Jor facili- 
ties. These Institutions have sub- 
stantial ongoing programs of pri- 
mary research In oceanography; 
they also support the programs 
of other Instltudons. . 

Before submitting a proposal 
for support under this program, 
institutions should seek advlqe 
from the Oceanographlc raclll- 
tles Support Section. Specific 
instructions on how to submit 
' proposals for ship operations, 
technicians, shipboard equip- 
ment and oceanographlc Instru- 
mentation are available. 

Deadlines and Target Dates 

Proposals for ship operations 
and technicians are due July 1 
each year. Proposals for ship- 
board equipment and oceano- 
graphlc instrumentation are due 
Septemt>er 1 each year. Target 
dates for Instrumentation de- 
velopment proposals are Sep- 
tember 1 and February 1 each 
year. Proposals requesting sup- 
port for other activities -may tie 
submitted at any time. 

for More Information 

Contact the Division of Ocean 
Sciences, Oceanographlc Facill- 



ERIC 



52 



J« ASTROMOMICAL ATMOSPHERIC. CAKTH, AND OCCAM SCItNCtS 



ties Support Section, national 
S<.lenc:e Foundation, Washington, 
D.C. 20550. 

OCCAN DRILLING 

Occtin drilling activities are a 
unique, international effort to'ex- 
plore the earth's crust lieneath 
the oceans. This interdisciplinary 
science effort seeks to reveal the 
composition, structure, and his- . 
tory of the submerged portion of 
the earth's surface. Ocean drill- 
Irtg involves collecting geologic 
samples from the floor of the 
deep ocean haains through rotary 
coring and hydraulic piston coring 
In the sediments and underlying 
crystalline rocks. Samples of 
these cores are made available 
to quatined scientists through-- 
otft the world for Individual re- 
search projects. 
, • - « 

DtEP SEA DRILLIMG 
PROJECT (DSDP) 

After \l 5 years of pioneering 
service, field operations of the 
DSDP coi^cluded In Movember 
1983 with demobilization of the 
(Irilling vessel Otomar Chal- 
lenger. Based at the Scripps In- 
stitution of Oceanography, Uni- 
versity of Califbrfiia at San Diego, 
the DSDP drilled at 624 cx;ean 
sites throughout the world and 
has contributed to m^or ad- 
vances in our understanding of 
■ filobal ttxtonlcs, the composition 



of ocean crust evolution of oCean 
basins and margins, and t^ethis- 
tory of global paleoenvironments. 

Core descriptions and result- 
ing interpretations are published 
In a series of volumes called the 
/nitial Heports of the Deep 
Sea DrUUng Project (one vol- 
ume for each cruise). The reports 
arc placed with all m^or libraries 
and available for purchase from 
the Superintendent of Docu- 
ments, U.S. Qovernment Printing 
Office, Washington, D.C 20402. 

OCEATi DRILLinC 
PROGRAM (ODP) 

The new ODP, like its pre- 
decessor the DSDP, is an inter- 
national program dedicated to 
the exploration of the ocean 
crust and the sediments of the 
ocean basins and margins. Sci- 
entific planning on the .Interna- 
tional level has been fti progress 
for several years and a new drill- 
ing vessel, the SEDCO/BP 471. 
has been selected for the drill- 
ing effort through the next decade.^ 
Field operations with the new 
vessel will be managed by Texas 
AfleM University artd are scheduled 
to begin in Fiscal Year 1985. The 
general contractor for tlie overall 
management and operation of 
the ODP ls,Joint Oceanographic 
Institutions, Inc., a consortium 
of m^or U.S. oceanographic in* 
stitutions. 

Support for participation and 



drilling- related research per- 
formed by U.S. scientists is pro- 
vided by MSF. This support fo- 
cuses on InvestigMlons of po- 
tential drilling regions. Including 
studies that combine aspect^ of 
continental and marine geosci- 
ence; downhoie^^ophysical ex- 
periments and dcwiqwnent of re- 
lated instrumentation^^nd work- 
shops and other activities focus- 
ing on prol^lem definition prior 
to drilling operations. To t>c txm- 
sidered for support, proposed 
projects must t>e clearly relevant^ 
to the drilling plans of the inter- 
national community. 

DeadHnes 

Submit proposals at any time 
during the year. Allow about six 
months for review and processing. 

for More Information 

Contact the Ocean Drilling Pro- 
gram, Division of Ocean Sciences, 
national Science Foundation, 
Washington, D.C, 20550. 

Proposals for drilling specific 
sites should be submitted to 
JOIDLSS Planhing Committee 
Chairman, c/o Joint Oceanogra- 
phic Institutions, Inc, 2100 Penn- 
sylvla Avenue, M.WT,, Suite 316. 
Washington, D.C. 20037. 

Send requests for samples of 
core material to the Curator, 
Ocean Drilling Program, Texgs 
A«M University, College Station. 
Texas 77843. 

o 
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i U.S. ANTARCTIC 
RCSCARCn 

The nutlonal Science Founda- 
tion awards grants or contracts 
for research In and around Ant- 
arctica and for antatrUc research 
at home Institutions. 

The goal of the U.Sj, Antarctic 
Research Program Is to main- 
tain the Antarctic Treaty to en- 
sure that 'the continent will be 
used for peacjeful purpK)ses, to 
/oster research that contrlt)Utes« 
to the solution of regional and 
worldwide probler^, to protect 
the environment and to ensure 
equitable and wise use of re- 
sources. Research Is supported 
In the disciplines of biology and f 
polar-related medicine, upper 
atmosph(f:re physics, geology, 
giacloiogy, meteorology, and 
_ oceanography* 

Specific objectives the pro- 
gram are to understand the func- 
tion, evolution, and adaptatlonis of 
land and sea species and ecosys- 
tems; the geology and geologic 
history of the continent «fnd Its 
surrounding ocean basins; the 
structure and<jriynamlcs of the 
nmgnetosphere and the lono- 
sphcnc, which are uniquely meas- 
urable at' the high geomagnetic 
latitudes of Antarctica; Antarctica's ^ 
rc^le in past and present global 
delate through study of surface 
and;4ipper*^ir processes, the 
striMCture, dynamics, and chem- 
istry of the ice sheet, and occfinlc 
circulation; and the physical and 
chemical oceanography of ant- 
arctic seas. 

Research inay be performed 
at three U.S. research stations:^ 
, Palmer {65^S. 64*W,), Amundsen-' / 



Scott Soiith Pole (90^S.), and 
McMurdo (78°S, I67^E,). tiach 
station' has latK)ratorles or sf>e- 
cialfzed equipment and ' ade* 
qd^te tor cojtifortablc rcsktenc^e. 
Work may also be done aboard 
the Ice-strengthened research 
ship Po/ar Duke. Coast Guard 
icebreakers, a research ship of 
the U.S, academic fleet,. and a 
research-configured LO130 aif- 
plane; During the austral sum- 
mer, research may be dorve at^ 
camps at almost any contlne/ntal 
Icxiatlon. Occasionally, such work 
may be carried out at stations of 
other Antarctic Treaty nations* 

Froni early October to laltc Feb- 
ruary, tliere Is frequent air service 
between the United States and 
all stations except Palrnen which 
Is serviced by PoIat Duke and 
other ships bnetween December 
and AprM. Also, flights generally 
are made to McMurdo In late 
August. For the rest of the year 
the stations operate in isolation. 

A brochure (MSF 82-34) ftirlher 
^descrlt)es the program; sets forth 
research opportunities and 
objectives; describes facilities, 
logistics, and other«support avall*^ 
able to Investigators; and explains 
how to prepclre proposals. An 
investigator must get a copy of 
this brochure and a proposal 
preparation kit from the Division 
of Polar Programs txifoiie writing 
a proposal. 

EHgmUy 

U.S. academic Institutions and 
academically related nonprofit 
organizations may submit pro* 
posals for grants or contracts for 
research project support. Indus- 
try and other local. State, and 
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federal agencies also are eligi- 
ble lur supfx>rt. 

Target Dates 

■ Requests for support of re- 
search should be received by 
. June I of the year preceding the 
pro|x)^d commencement of field 
workw^or example, proposals for 
the 1986-1987 austral summer 
,nul the 1987 austral-wlnter 
shoultl iH'. received by June I. 
I9H5. Scientists must specif their 
lotiistlcs needs In their proposals. 
They also must use a proposal 
pre4iaratlon kit containing a copy 
of tlie brochure mentionc;d above 
plus other essential forms and 
instructions. 

for More Information 

Investkiators will be aided In 
preparing proposals by the bro 
churc and proposal preparation 
Kit referred to, above, by the 
foundation s brochure Grants 
f(u ScUumfU: md EnQlneerlng 
lii-M-m h (MSr 83-S7), and by pre- 
liminary commiMilcatlon with the 
Polar Science Section and, for 
field work, the Polar Operations 
S( ( tion ot lh«; Division of Polar 
Programs. 

Literature published between 
l«i.5 1 and the present Is cited In 
the mullivolume Antitrctlc BM- 
<uihii)hii, available from the U.S. 
(iovernment Printing Office, Wash- 
.ington, D.C. 20402. Literature 
published before 1951 is listed 
in Antitrcth niMlofimphyi \968, 
( irt cnw(Mxl Press, Westpf)rt O^n- 
m < li( ut 06880). The monthly 
{ uru-nt AtU,m ti<: UtenUure Is 
.ivdilable through the Division of 
Polcir PrcKirams, 

Knowledge of Antarctica Is 



summarized In the Antarctic Map 
fo«o Series (Smithsonian Ocean- 
ographic Sorting Center, Wash- 
Itigton, D.C. 5^0560). Maps of the 
continent are available from the 
U.S. Qeolcjglcal Survey. 1200 S. 
Eads Street. Arlington, Virginia 
22202. 

Ice cores, ocean-bottom sedl- 
ment|iry cores, terrestrial sed- 
imentary cores, dredged rocks, 
biological specimens, meteorites, 
and ocean-bottom photographs 
are available for study. Request 
"Specimen and Coie-Sample Dis- 
tribution Polky" from the Division 
of Polar Programs, 

Address communications to 
the Division of Polar Programs, 
national Science Foundation, 
Washington. D.C. 20550. 



ARCTIC RESEARCH 

Within the Arctic Research Pro- 
gram, the FoundatUn' supports 
both Individual research and large 
multldlsclpllnary projects. The 
program has rather specific objec- 
tives; these are described briefly 
below and at greater length in a 
brochure (MSr 82-33) available 
from the Division of Polar Pro- 
grams. 

The Arctic Research Program 
comprises only about half of the 
arctic-related researcfi supfwrted 
by the national Science Founda- 
tion. Investigators planning to 
propose research within a given 
discipline should examine other 
nSF programs to detemilne wfiich 
have research objectives most 
closely related to their projects. 
. Research Is supported In the disci- 
plines of geology and geophysics, 
biology, oceanography, rnctcoro- 



logy, glacloloc^, and upper atmos- 
phere physics. 

Specific objectives of the pro- 
gram are to gain new knowledge 
on mechanisms of energy trans- 
fer between the magnetosphcre, 
the ionosphere, and the neutral 
atmosphere; the role of the Arctic 
Basin in infiuencing climate; the 
interactions of arctlq and sub- 
arctic seas with the global ocean 
system; sea-ice occurrence and 
behavior in coastal waters; the 
history of climatic changes as re- 
vealed in the study of deep Ice 
cores from the Greenland Ice 
sheet; properties and character- 
istics of permafrost' and the struc- • 
ture, function, and regulation of 
arctic terrestrial and marine eco- 
systems. 

The Foundation generally does 
not provide logistics or opera- 
tional support for arctic research; 
it is usually the responsibility of 
the proposers to arrange and 
budget fdr these items. However, 
nSF sometimes arranges for air- 
craft support and housing for re- 
search In Greenland. 

Prior approval by the Danish 
government is needed for re- 
search in Greenland. Approval 
involves formal submittal by the 
U.S. Government of project de- 
scriptions and an oral presenta- 
tion to Danish officials. Scientists 
contemplating research in Green- 
land should contact the Division 
of Polar Programs as early as 
|X)ssible. 

ptglbUUy 

U.S. academic institutions and 
academically related nonprofit 
research organizations may sul> 
mit proposals for grants or con- 
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tracts for research project sup- 
ptMl. liKlustiy and Sliitc and local 
ciMvurnincnt aycncles also arc 
eligible fcfr supnnrt. 



Taniet Dates 

Requests for support of re- 
search should be received by Scji- 
tenibcr I for support In the fol- 
lowln<i fiscal year, which lasts firofri 
Oc tober Iklo vSeptembt^r 30. In 
ih pr<»|)osa\ involving field work 
scientists must sf)ecily their lo- 
gistics and operational plans, to 
assure safety and feasibility. 



for More Information 

Investigators will be aided in 
the preparation of proposals 
through use of the brcKhure refer- 
red to above; use of the MSr bro- 
chure Qtants for Scler\ttftc and 
Engineering Hesearch (MSr 83- 
57); and preliminary communi- 
cation with the Polar Seience 
Section and, for mq|or field work 
the Polar Operations Section of 
the Division of Polar Programs. 

Greenland ice cores are avail- 
able for study. Contact the De- 
partment of Geology, State Uni- 
versity of Mew York at Buffalo, 



Amiierst, Mew York 14^226. 

A l:5,000,00b-scale map of 
the Arctic, published In 1975, Is 
available from the Smithsonian 
Oceanographic SortlVfg Center, 
Washington, D.C. 20560. 

The Arctic Rlbllography (16 
volumes, 1953-1975, Arctic In- 
stitute of Morth America, Calgary, 
Alberta. Canada T2M 1M4) ab- 
stracts and indexes 108,000 titles 
relevant to the Arctic. 

Address communications to 
the Division of Polar Programs, 
Mational Science Foundation, 
Washington, D.C. 20550. 



/ 
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GRADUATE fCLLOWSHIPS Deadlines 



This program promotes the 
hiture strength of the MaUon's scl- 
eniWc and technological base by 
provtdlng recognition and support 
for advanced study tp outstand- 
ing graduate students In all flelds 
of science and engineering. Fel- 
lows are selected In a national 
competition on the basis of ac- 
tual and potential achievements 
In their chosen disciplines. They 
may pursue their studies at any 
appropriate United States or for- 
eign Institution ofhiglier learning. 
Approximately 540 new awards 
will be made this year; ek:h gives 
up to three years of support for 
full time graduate study. 



EllalbHU^f 

To iHi eligible for this nation- 
wide merit competition, candl" 
dates, must he citizens or na- 
tkmals of the United States and 
at or near the beginning of their 
graduate study. 

lieglnning with fy 1965 awards, 
the stipend for each fellow Is 
$1 MOO for a 12-month tenure, 
prorated for lesser periods; In 
lieu of tuition and fees an an- 
nual tnst-of-educatlon allowaiKic 
of $«,0()0 Is made available to 
the awiirdee's lnstltutl<H) for each 
year of tenure. 



The deadline for applying Is Ho- 
vember 21, 1984, MSr will notify 
all applicants as to the outcome 
of their applications In mid-March 
1985. 

For More Information 

A detailed program description 
and guidelines for applications 
are in the brochure Graduate 
FeUowshlfys Announcement (Msr 
84*47). Order It from the Fellow- 
shlp Office, national Resisarch 
Council 2101 Constitution Ave^ 
nue. Washington, D.C 20410. 



NinoRiTY graduate: 

rCLLOWSHIPS 

This program was established 
In fiscal year 1978 to give fel- 
lowship support to memt>ers of 
ethnic minority groups whose 
abilities traditionally have been 
untapped In the advanced levels 
of the nation's science talent 
pool. Under this program, sup- 
port goes to outstanding minor- 
ity graduate students for study 
or work toward master's or doc- 
toral degrees in sclerKie ami engi- 
neer in{]i. Cach award provides up 
to tlirce years of support for full- 
time graduate study. It Is antlcl- 
pated that approximately 60 
new fellowships will be awarded 
this year. 
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CoiniH^tition In this proyrani Is 
open to citi/ens or, nationals of 
the United States who are Amer- 
ican Indian, HIacK, F.sKlmo or 
Aleutian, Pacific Islander or HIs- 
f)arilc and who are at or near the 
txj:glnnin^ of their graduate study. 
Starting in fY 1 985, the stipend 
for eac;h fellow Is $11, 100 for a 
12 nionth tenure, prorated for 
\vssvT perkKls. In lieu of tuition 
and fees, an annual cost-of-edu- 
cation allowance of $6,000 Is 
rTuide available to the awardee's 
in.stitutlon. 

DcddHnes 

The deadline for applying is 
MovemlH^r 21, 1984. MSr will no* 
tify all applicants as to the out- 
come of their applications hi mid- 
March 1985. 

Tor More Information 

A detailed pro^jram descrlj^tlon 
and i)uidelines for appllaints are 
In tlie brochure Minority Oradu- 
iiU* h'Uowshlps Announcement 
(Nsr 84 4f)). Order It from the 
f ellowship Office, National Ke- 
search Council, 2101 Constitu- 
tion Avenue, Washington. D.C. 
20418. 

NATO 
POSTDOCTORAL 

rrxLowsHiPs 
iM science 

ro promote the projiiress of sr.h 
en( e and to aki a cto.sc^r coltitKHii* 
lion among the scientists of var* 
loiis nations, the north Atlantic 

ERIC 



Treaty Organization sponsors a 
program of MATO Postdoctoral 
Fellowships. At the request of the 
Department of State, the Founda* 
tlon administers this program for 
hATO. Approximately 50 awards 
will be made In fiscal year 1985 
to outstanding Individuals who 
Viave received, or will soon re- 
ceive, doctoral degrees In science 
or engineering (or the equivalent 
of those degrees In research train- 
ing and experience). 

Eligibility ^ 

Awards are made to U.S. citi- 
zens for full-tlme postdoctoral 
study in countries that are mem- 
bers of nATO (other than the 
United States) or In neighboring 
countries that cooperate with 
MATO. This program Is designed 
forappllcants who havtt received 
their doctorate within the past 
5 years. The stipend for a MATO 
Postdoctoral Fellow Is $1,500 per 
month; tenures generally rang^ 
frofti 9 to 12 months. Normally, a 
fellow Is also provided with some 
dependency allowances and aid 
in defraying the costs of travel. 

Deadlines 

Applications are due at the 
Foundation by Movember 2, 1984. 
fellowship awards are ex(>ected 
to be anriourKied In late Febriiaiy 
1985. 

t or More Information 

A detailed program description 
and guidelines for applications 
are In the brochure tlATO t^ost- 
iUx tonil fellowsMffS In Science 
(MSF 84-38). Contact tfie Office 
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of ftesearch Career Development 
Directorate for Science and Engi- 
neering education, MSF, Washing- 
ton, D.C. 20550. 



TRAVEL QRAMTSrOR 
NATO IMSTITUTCS 

The Foundation awards travel 
grants, normally covering the 
round-trip economy air fare In- 
volved, to enable young U.S. sci- 
entists to attend certain MATO 
Advanced Stiidy Institutes abroad. 
These meetings are usually held 
during the summer and normally 
last two to three weeks. 

Eligibility ^ 

U.S. citizens who are graduate 
science students or have received 
a Ph.D. within the past five years 
and been accepted at a MATO 
Advanced Study Institute may t>e 
nominated by the director of the 
Institute. Therefore, Individuals 
should make their interest In a 
MATO Travel Grant known to the 
director of the institute to which 
they have tieen adrtiltted. Lists 
of Institutes are available from 
the Foundation In early March, 
at which time Information about 
application procedures will l>e 
made available. 

PRESIDCMTIALYOUING 
IIWCSTIGATOR AVVARDS 

The Matlonal Science Founda- 
tion offers cooperative research 
support for the Matlon's most 
outstcinding and proirilslng young 
science and engineering faculty. 
Awards are to lielp universities 



SCIChCC AMD CMQiriCCKJMQ CDUCATIOPJ 



rcsjHinrl to the dcnwnd for highly 
c|iialifkul scJcntiric am\ enyinecr- 
in^ iH^rsonnel for academic and 
iiuluHtrUil rc!S4'^rch. The niiniitiiiin 
award Is $25,000, and an addi- 
tional $'37,500 Is available from 
MSr on a dollar-for-dollar match- 
/ in(| tiiisis with contrltnitlons from 
Industrial sources. The awardee's 
Institution Is responsible for the 
full academic-year salary. The 
Idundatlon exfKT.ts to make 200 
of these awards In fiscal year 
1985. 



U.S. Institutions tjrantina doc- 
torates fn fields supported by tfie 
I'oundation are Invited to nomi- 
nate outstandlny faculty mem- 
Ix'Ts who are In the early stages 
of their careers, promising grad- 
uate students, or their recent 
postdoctoral recipients, nomi- 
nees must have received their 
<loctorates after January 1, 1980. 
Also eligible for nomination: Sc i- 
entists and engineers who re- 
ceived their doctoral degrees In 
1979 and liave had at least one 
year of postdoctoral full-time 
Industrial employment, or who 
rec eived their doctoral degrees c 
in t97H and have had at least 
Iwo years of |K)sldoctwal, full-time 
IrKlustrlal empkiyment. QradUcUe 
stucJents currently nearing tfieir 
doctorate degrees, postdoctoral 
students, and otfier recent dcx:- 
torifNi:< Iplents without faculty 
alftliatlon may be nominated for 
( andldate awar<ls tenable at an 
appropriate eligible Institution. 
Citl/ens or nationals of Ifie United 
Slates and permanent residents 
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* are eligible to receive these 
awards. 

Those nominated may do re- 
search In any branch of science 
and engineering. Emphasis will 
be on those fields where there 
are substantial needs for faculty ^ 
development. 

Deadline 

The appllcatlbn deadline for 
fiscal year 1985 awards was July 
2, 1984. Plext year's deadline will 
be announced in the MSr Buf- 
letht 

tor More Information 

Request the pro*gra^ 3"' 
nouncemcnt MSr 84-24. Contact 
the Presidential Young Investi- 
gator Awards, MSf, Washington, 
D.C 20550. 



PRCCOLLEQE MATERIALS 
DEVELOPMEMT 
AMD RESEARCH 

This program addresses tfie 
need to develop teacher capabil- 
ities In the critical areas of math- 
ematics an)cl science and to im- 
prove the Instruction of students. 
Projects for teachers and instruc- 
tion at all precollege levels, from 
kindergarten through the twelfth 
grade, will be supjiorted through 
nationwide com()elit!onin these 
areas: 

McKlels and demomUatkws of 
programs for continuing teache^ 

education. 

*\ 

Oi'iH^lopmejtt of f^Mter /a/s— 
such as teaching aids, computer 
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progranis, software and systems, 
and television-based materials— 
to improve science and mathe- 
matics teaching. 

iAna(t/steof the precollcge sch 
ence and mathematics educa- 
tional system. 

Dissemination of Ideas and 
materials to sustain high-qual- 
ity precollege science teaching. 

Applied research to show how 
the teaching and learning of pre- 
college science and mpithematlcs 
can t>e more efTectlyc^; 

To l)e considered for PISP sup- 
port, projects must deal with is- 
sues of national rather than local 
Importance and should contrit>- 
ute to a continuing supply of U.S. 
scientific and technical personnel. 
The results or products must be 
general enough to be of use be- 
yond the Immediate locale wtiere 
they were developed. 

Eligibility 

Although colleges and universi- 
ties are expected to submit most 
proposals, those frpm other In- 
stitutions with an education mis- 
sion will also be considered. (See 
Grants for Scientific and Engineer- 
Ing Hesearcfi MSP 83-57, AVho 
May Submit"' section.) 

Deadlines 

Submit proposals at any time. 

For More Information 

A detailed program description 
Is In the brochure hecollege 
Science and MathematU^s Cc/uca* 



51 



CliJIDt TO PKOOHAMS 



tlan mr 83-97). It must be used 
In corijunctlon with MSr Qrantsi 
for ScknUfU: and Engineering 
Hesearch (MST 8>57). Order both 
from Torms and Publications, 
national Science Foundation, 
Wajihimjton, O.C. 20550. 

PRECOLLCQC 
TCACHCR 
DEVELOPMENT AMD 
IMCENTIVES 

l!:xcellent teachers are at the 
core of good education at any 
level, but In precollege mathe- 
rnatlcs and science they are In 
short supply. There Is an urgent 
need to attract highly talented 
men and women to mathemat- 
ics and science teacher careers, 
develop teacher capabilities In 
these critical areas, and Kee|S 
good Instructors In the school 
systems. This* means devising 
Incentives, such as greater pub- 
lie recocjnltion of the profession, 
and puttlrig new emphasis on the 
important contributions teadiers^ 
make to the Piatlon. 

The basic goal of this program 
is to motivate and Increase the 
caixiblllties of precollege mathe- 
rYiatics and science teachers and 
thereby Inrprove their instruction 
of students. Projects will be con- 
sidered for teachers of all precol- 
lege levels, from kindergarten 
through ^rade twelve. 

Project Activities 

Pr()jec ts to tK^ sup|K)rted arc 
those developed with the coop- 
eration of appropriate' individ- 
uals and (tfoups; they sliould etn- 
phasi/e the following activities: 



Identifying and selecting sci- 
ence and mathernatics teachers 
of proven high-quality perform 
ance and assuring their recogni- 
tion and prestige with certifi- 
cates of honor and appropriate 
publicity. 

Establishing workshops with 
specialized training practical ex- 
perlerKe, and leadership training 
In Important areas of science, 
mathematics, and technology. 

Developing workshop mate- 
rials. 

Extending th^ Impact of work- 
shop benefits when participants 
take new materials and Informa- 
tion t>ack to their colleagues. 

HavltUg workshop participants 
Jointly Identify and document 
current trends and problems In 
science education. 

Workshops may vary In length 
according to the type of activity 
and the nature of, participants. 
They could take pl^e during the 
academic year, In the summer, 
or both. 

Local and Regloiial Progrartvi 

Developing local or regional 
programs to provide continuing 
education and professional de- 
velopment and opportunities for 
precollege science and mathe- 
matics teachers^ 

Eligibility 

Although colleges and univer- 
sities are expected to submit 
most proposals, tlK)se from other 
Institutions with an education 
misSslon will also t)e considered. 
(Sec Grants for .Scientific and 



Engineering Research, MSF 83-57, 
'Who May Submit" section.) 

Deadlines 

Submit proposals at any time< 

t or More Information 

A detailed program desalption 
Is in the brochure PrecoNege 
Science and Mathematics Educa^ 
tlon (MSr 83-97). It must be used 
In conjunction with PiSP Qrants 
for Scientific and Engineering 
Research (PISP 83-57). Order both 
from Porms and Publications, 
national Science Foundation, 
Washington, D.C 20550. 

COLLEGE SCIEhCE 
IrtSTRUMEMTATION 
PROGRAM (CSIP) 

To assure the achievement and 
maintenance of strong, high-qua- 
lity science and engineering pro- 
grams among the predominantly 
undergraduate colleges of the 
United States, this program will 
provide matching support for the 
purchase of laboratory and in- 
structional equipment. Any four- 
year college or university that 
offers Instruction In the sciences 
leading to the baccalaureate de- 
gree, and does not award the Ph.D. 
degree In any of the eligible fields 
of science and engineering, may 
apply. / 

Pro|>osals will be accepted for 
sums from $5,000 to $50,000, tdi 
be matched with equal or greater 
contributions by the grantee Inktl- 
tutlons. Awards under this prlo- 
gram will normally be made for 
two years, and the equipment 
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requested will become a perma- 
nent acquisition of \[\e institution. 

The deadline for the receipt of 
proposals Is January 11, 1985. 
A more detailed program descrip- 
tion is in MSf brochure 84-66. 
Order from forms and Publica- 
tlons, national Science Toun- 
datlon, Washington, D.C. 20550 
or write: Directorate for Science 
and r,nglneering Education, na- 
tional Science Toundation, Wash- 
ington, D.C. 20550. 



POSTDOCTORAL 
RESEARCH 

rELLowstiiPs in 

. MATHEMATICS 

(See chapter 1.) 

DOCTORAL 
DiSSERTATiOn 
RESEARCH IMPROVEMEMT 
GRANTS 

(See chapter 7, "Other'Activltles.") 



POSTDOCTORAL 
FELLOWSHIPS IM 
PLAMT BIOLOGY 

(See chapter 3.) 
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This category of programs 
amiblnes n^t^' actMtl^ designed 
to: 

1. Foster cooperation among 
different sectors of research 
performers and users (for 
eKamp\e, universities and 
Industry) and encourage 
private sector contrlbu** 
tlons to the national re* 
search effort. 

2. Promote healthy Interna* 
tlonal rela\lonshlps and 
enhance the work of U.S. 
researchers by aiding co- 
pperatlve activities with 
fof eign scientists and Insti- 
tutions. 

3. istudy science and technol* 
ogy policy Issues; provide 
Infor^^ and analysis for 
pi^DlIc policies designed to 
Improve the Nation's scl- 
entlflc enterprise and Its 
service to soclcity. 

.4. c!ollcct analyze, and pub- 
' iilsh data on the status of 
/the Nation's science and 
( engineering resources. 
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5. Extend greater research op- 
portunities to all segments 
of the scientific community. 

Programs for Industrial Scl* 
ence and Technological Innova* 
tlon support cooperative work 
between universities and Indus^"* 
try, and bel^^n sclentlsts/engl* 
neers and the general public. 
The programs also provide op^ 
portunltles for small business, 
innovation research. 

Research initiation and Im* 
provement programs Initiate and 
support research and related 
activities that strengthen the 
resource base for science and 
engineering and cut across the 
Foundation's dlsclpllneorlented 
activities. 

international Cooperative Sci- 
entific Activities support Joint ef* 
forts with advanced and develop^ 
Ing countries. 

V Policy Research and Analysis 
and Science Resources Studies 
provide research, analysis, and 
reporting on the overall scientific 
and technological enterprise and 
Its Impact on society. 



^/ The National Science Pounda* 
/ tlon has always been acutely 
/ ciware of the relationships be* 



tween Industrial development, 
technological innovation, and 
scientific research. These pro- 
grams focus on those relation- 
ships, stressing cooperation t>e- 
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twcen Industry and universities, 
they also Improve the Founda- 
tion's at)IMty to address Issues 
often raised by the Congress, by 
the science and technolc^ policy 
community and by Industry. 

Industrial Science and Tech- 
nological hmovatlon programs 
support coopeVatlve research ef- 
forts between the nation s uhlver- 
sitles and Industry and research 
In small, high-technology busi- 
nesses. The long-term goal Is to 
lnipro\'e technological Innovation. 
Specific objectives are to: 

• improve the linkage between 
university and Industrial funda- 
mental research by supporting 
Joint research projects. 

• Increase opportunities for 
small SdfT Arms to do research 
leaVlIng to rapid commercializa- 
tion of new products and proc- 

CSS€!S. 

• Help to create university 
research centers where indus- 
trial and university scientists and 
etiiglneers may work together on 
technologies of Itidustrial rele- 
vance that have potential appli- 
cations across mqjor sectors of 
the economy. 

• Improve understanding of 
the mana<iement of technological 
cfjcinge and anaiy/e alternative 
ntratogies for the productive use 
of technoiofjy. 



INDUSTKY/UHIVERSITY 
COOmiATIVE 
RCSCAHCH 
PROJECTS 

Here the ot^Jectlve Is to ac)^ 
VcHU.e scientific and englneerl^lg 



knowledge that Is a key to future 
technological Innovation, by en- 
couraging cooperative industry 
and university researchj 

To identify l>aslc research that 
is relevant to innovati|on; MSF 
spKjnsors nonproprietary coop- 
erative research prqjectslbetween 
universities and industrV. These 
projects focus on techrfoiogical 
opportunities Importaijit to the 
hatloa and the length time in 
translating fundamental knowl- 
edge into economic i|tiiity is 
shortened. 

EHglbtUty 

Eligible institutions are uni- 
versities and colleges and estat>- 
lished profit-making industrial 
firms, including small businesses. 
The cooperatlng'partles must 
represent bona fide independent 
operations, as evidenced by the 
absence of interlocking relation- 
ships. Prior or current consulting 
relationships t)etween fatuity and 
Industrial firms are acceptable as 
long as these relation^ips do not 
materially affect th^ m^or deci- 
sion-maklng ability of either Insti- 
tution or the objectivity of (he 
research results. 

Proposais/Should be prepared 
Jointly by ac^emic and Iridustriai 
rcsearcl^er^ and submitteqjdintiy 
by their Respective institutions. 

Award Crtierta 

f::ii(}ibilttycriteria: 

/ 1 . Strong and active rCvSearch 
collaboration between uni- 
versity and industrial re- 
searciiers In doing the pro 
posed project. 

2. Significant cost-sharing by 
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the industrial participant / 
of its own costs of research 
participation, as evidence 
of the industrial relevance 
of the research. 

Selection criteria: 

1. Quality of proposed re- 
search. 

2. Likelihood that successful 
research will have irfipor- 
tant implications for tech- 
nological advances. 

5. Appropriate mix of coopera- 
tive projects acjoss the spe- 
cialties of science and en^- 
neering. 

To ensure high technical qual- 
ity, proposals will be peer-re- 
viewed in competitiori with other 
proposals (cooperative and non- 
cooperative) in the same area of 
research. These review proce- 
dures are the same as those ap- 
plied to any research proposals 
received by MSF. 

Preparation and Submission 
of Proposals 

\\\ grants made by this pro- 
gram will be Jointly sponsored 
by at least one oiiier MSF pro- 
gram. Accordingly, each proposal . 
should Identify two MSF programs* 
on its cover page: (1) Industry/ 
University Cooperative Research 
Prqjeds Progiam and (2) anotfier 
MSF program in which the pro-* 
posed research fails. For exam- 
pie, a grant in chenristry might 
be Jointly sponsored by the MSF 
Chemistry Division and by this 
program. 

F<csearchcrs should submit a 
cooperative proposal directly to 
the MSF technical program re- 
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sponsible for the area of research. 

The phrase "Industry/Univer- 
sity Ccxiperative Research" should 
be placed on the title page above 
the proposal title. The research 
plan should explain the tasks to 
be performed by tKith the univer- 
sity and industrial groups. 

Projects will be technically re- 
viewed, recommended, co-funded, 
and monitored by the relevant 
technical pro^yam. 

The pro(K>Sc)l should be pre- 
pared according to instructions 
in the HSr booklet Orante for Sci- 
enUflc and Engineering Hesearch 
(PiSf 83-57), available from Torms 
and Put>lications, national Sci- 
ence Foundation, Washington; 
D.C 20550. 

DeadUr\es 

There arc no sjx!clflc closing' 
dates. Allow about six months be- 
tween receipt of proposals and 
notice of funding decision. 

Tor More Informatlpn 

Ask for the program announce- 
ment Imlustry-UnlversHy Co- 
operatliw Hesearch Qrants (MSF 
82 56). 

Contact Program Director In- 
dustry/University Cooperative 
Kesearch Projects, national Sci- 
ence Foundation, Washington, 
D.C 20550. (202) 357-7784 or 
357-7527. 

IMDU5TRY/UMIVCRSITY 
COOPERATIVE RESEARCH 
CENTERS 

The Foundation also encour- 
a{\es another kind of llnkiae 
called Industry/University Coop- 



eratlve Kesearch Centers. In 
contrast with the cooperative re- 
search projects, the centers are 
not based on a one unlverslty- 
pne company relationship. In- 
stead, they are based on a one 
unlverslty-multfcompany arrange-^ 
ment that focuses on particular 
scientific areas— for example, 
polymer processing or com- 
puter graphics. Companies may 
be from one or several Industries. 
Promising variations on these ar- 
rangements are also considered. 

A center of type usually 
calls on the services of many dis- 
ciplines within a university, es- 
pecially those concerned with 
the business and engineering 
schools, it also Invites participa- 
tion by local business and finan- 
cial communities. Six to twelve 
private-sector companies are gen- 
erally associated with a center as 
co-sponsors of Rflf D programs; 
that are of Interest l>oth to com- 
panies and the university. 

The programs cover basic and 
applied research In various sci- 
entific disciplines and generic 
technologies that have prospects 
of leading to new products, proc- 
esses, and services for the par- 
ticipating companies. Qenerally 
the research agenda is estab* 
llshed by the participants and Is 
not subject to PiSF control. 

nSF and Industry's Joint sup- 
port In launching a center k s 
.the university develop a broad- 
abased research program that can 
respond to the scientific needs 
of Industry and test the ongoing 
Interest and commitment of tlie 
Industrial sponsors. 

After a planning and organizing 
^>erlod of at)out one year, funded 
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usually at a level of $50,000 to 
$75,000, the annual budget of 
a typical center (Including some 
government and private funds) 
Is normally around $300,000 to 
$500,000. At first It Is co-fund :d 
with Industry by MSF (about half 
of all costs), but the center Is ex- 
pected to become self-sufficient 
within five years. As the center 
research programs mature. In* 
dustry acceptance and support 
gipw while MSF support Is phased 
out. • 

EUglbUUy 

Universities, colleges, profit- 
making Industrial firms, founda- 
tions, ndnprofit organizations, 
and combinations of the above 
are eligible. 

AiOard Criteria 

Awards are primarily based 
upon quality of the work effort 
proposed and the ability of the 
center to achieve self-sufflclepcy 
wlthlrt^a three- to five-year peflod. 
Self-sufficiency Is defined as re- 
ceiving a minimum of 80 per- 
cent private -sector support. 

Awards are made under a two- 
phase system. The fir^ft-phase 
funding can be as much as 
$100,000 for a .maximum of 18 
months; this gK«s MSF the o|Jpoi*- 
tunlty to evaluate the capabili- 
ties of the center for estJablishing 
a productive long-term, university- 
Industry relationship. This phase 
also provides time for the unJver- 
slty/industfy team to determine 
whether It wishes to continue the 
program. By the end of this Initial 
phase, a firm plan for achieving 
self-suniciei}cy should be In place, 
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with the cost\sharlng relationship 
tx;tween Industry, university, and 
* UoVermnent established. 

Second-phase funding Is con- 
tingent* upon achieving the first- 
phase objectives. Such an award 
usually would not exceed $1 rnll- 
llon over a three- to five-year 
period, with the MSr share being 
provided on a decreasing annual 
tiasls according to a planned 
schedule. Private-sector funding 
would increase proportionally 
over this same period and end 
ufi at a higher level th^n the nsr 
annual commitment. 

In addition to the primary cri- 
teria for center funding— technical 
quality of the proposal, qualifica- 
tions of the proposers, and the 
likelihood of achieving the stated 
objectives— the evaluators will 
also consider the extent to which: 

• Activities will result In the in- 
volvement of undergraduate and 
graduate students with Industry 
and its problems. (Ckiinerally, grad- 
uate thesis projects are developed 
and refereed Journal articles are 
published as a consequence of 
the research.) 

• University researchers will 
be allowed access to research 
facilities and resources normally 
available only to Industry re- 
searchers andi in some cases, 
vice versa. 

• Proprietary rights and publi- 
cation needs of the participants 
in all ex|3erlments and projects 
will be clearly defined. 

'4 

I 

PrvfMrnUon of f'rofiosals 
and Uudfirt 

Pr()(H)sals and budget should 



t>e prepared and submitted ac- 
cording to the guidelines and 
format In the PiSF publication 
Grants for Sclentiftc and Engl- 
neertng Hesearch (MSF 83-57). 
available from the Forms and 
Publications Unit, national Sci- 
ence Foundation. Washington, 
D.C. 20550, 

Deadlines 

There are no specific closing 
dates. Allow atK)Ut six months 
t)etween receipt of the proposal 
and the final decision. 

For More Informatlor} 

Contact the Program DIrectbr, 
Industry/ University Cooperative 
Res€?iarch Centers, National Sci- 
ence Foundation. Washington, 
D.C. 20550. (202) 357-7527. 

SMALL Business 
INMOVATIOM RESEARCH 
PROGRAM 

rjrhls program bfTers an oppor- 
tunity and Incentive for small, 
creative science- and technology- 
oriented firms. They may do Inno- 
vative hIgh-rlsK research on im- 
portant scientific and technical 
problems— work that could have 
significant public benefit' If the 
research Is successful. The pro- 
gram meets the requirements of 
the Small Business Innovation 
Development Act of 1982 {P.I-. 
97-219). 

This Is a three-phase program 
that offers incentives for convert- 
ing research done In phases I 
and II to amunerclal a^^^iHIcatlons 
hi phasv: III. with the last effort* 

J 67 



funded by private^venture capital. 
Phase I awards, at a maximum 
of $40,000, are made to deter- , 
mine whether a research-t>ased 
Idea seems technically feasible* 
and whether the proposing firm 
can do high-quality research.' 
Pha^e II funds those research 
projects found most promising 
at the end of phase I; previous 
phase II awards have averaged 
$100,000 a year for up to t\vo 
years. Mo MSF support Is Involved 
In phase III. 

One objective of this [program 
is to Increase the return on In- 
vestment to the public from fed* 
erally funded research. A Key 
part of thl^effort Is to encouragje 
a commitment for phase III fi- 
nancing by a third party before 
MSF funds phase II. The commit- 
ment Is effective only If phase II 
achieves certain mutually agreed- 
upon technical obJectlvesU'hase 
III financing Introduces early pri- 
vate-sector funding and Indirectly 
couples the MSF-supported re- 
search to outside evaluations of 
the potential market, manage- 
ment and financial requirements. 

Research topics may range 
from engineering and the physi- 
cal sciences to the life sciences, 
with emphasis on advanced re- 
search concepts that could serve 
as a basis for technological in- 
novation. The mix of topic areas 
will differ somewhat with each 
sollcltallon for proposals. 

tlllgibinty 

Eligibility Is restricted to small 
business flrms-^those organized ' 
for profit. Individually owned or 
o(H!rated, not dominant In the 
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field in which they are bidding, 
ajui having an average of not 
morb than 500 employees in all 
affiliated firms. In addflion, the 
primary employment of the prin- 
cipal investiciator must be with 
the small business firm at the 
time of award. 



Deadlines 

Annual solicitations made by 
this program areyWJdely publi- 
cized by the ^all Business 
AdmlnistratlonAhey are also an- 
nounced In the Commerce busi- 
ness Dally and sent to those on 
nsrs smaM business mailing list. 
Solicitations list specific dead- 
lines for proposals. 



For More Information 

Request the latest Small busl- 
^ness Innovation Hesearch solici- 
tation brochure (Fisr 84-19 or 
Its successor). 

Contact the Program Manager. 
Small Business Innovation Re- 
search, national Science Toun- 
datlon, Washington, D.C. 20550. 
(202) 357-7527. 



PRODUCTIVITY 
IMPROVEMENT RESEARCH 

A major objective of this pro- 
gram Is to improve understand- 
ing of Innovation processes in 
private and public sectors, par- 
ticularly as they are affected by 
rnanagement practices and Fed- 
eral actions. Research is sup- 
ported on these topics: 

• Issues related to industrial 
innovation, especially processes 
In small; high-technology firms. 

• Effects of organizational 
structure and t^ehavlor ori Inno- 
vation. 1 ' 

• Implementation of complex 
Innovations. 

• Technology generation andj' 
diffusion, with special emphasiisj 
on manufacturing process techA 
nology. 

• liow universities and Indus' 
trial firms successfully Interact 
on research* development and 
technological Innovation. 

Eligibility, 

f'roposals may be submitted 
by academic Institutions^ n«)n- 



proflt and prollt-maKIng organi- 
zations, State or local government 
organizations, or by a combina- 
tion of the above, tispcclally wel- 
come are Joint proposals that 
involve multiple Investigators 
and/or Institutions bringing a 
coordinated r^yige of expertise 
and research sMIls to bear on 
complex problems. 

Deadlines 

Submit proposals at any time 
during the year. Allow about three 
to six months for review and dccl- 
sion/letters of Interest descrjb- 
Ihg the proposed research are 
encouraged before submission 
of a formal proposal. 

For More Information 

Qiridelliics for submitting prc^ 
posals are In the brcKhure Pro^ 
gram Announcement for ExtrtV 
mural Research: rroductlvlty 
Improvement Hesearch* Send re- 
quests for more information tci 
Productivity Improvomeut Re- 
search, national Science Foun- 
dation, Washlngton,'^D.C. 20550. 
(202) 357-9804. 
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Research 
Initiation and 
Improvement 



nsr activities In this fleld reflect 
the roundatlon's unique role as 
the only Federal agency con* 
cerned with and able to draw 
upon the resources of the scien- 
tific and technical community as 
a whple. Program objectives in- 
clude these: 

• To Increiise opportunities 
for women, minority, handi- 
capped, and young Investigators 
and for research faculty from pre- 
dominantly undergraduate col- 
leges to participate In the nation's ' 
sclentlflc and engineering enter* 
prise. 

• To Improve access to scien- 
tific and technical resources by 
institutions (Including State and 
local governments) that presently 
underuse those resources. 

• To help In Identifying the 
nation's science and engineer- 
ing needs, opportunities, and 
problems. 



SUPPORT roR 
PREDOMIMAHTLY 
UriDCRGRADUATE: 

IMSTITUTIOMS 

nsr encourages and supports 
research and Instrumentation In 
academic settings where primary 
emphasis Is on undergraduate 
education and where » "*searcli 
by faculty enhances the„ prep- 
aration of undergraduate students 
for careers In science and engi- 
neering. 

Faculty at piredomlnantly un- 
dergraduate Institutions are urged 
to submit research and instru- 
mentation proposals to nsr's 
disciplinary pf^)gram offices ac- 
cording to regular program guldc- 

I 



lines and deadline or target dates. 
I In addition, nsrsuppor^ two 
activities directed especially at 
greater research Involvement of 
the faculty at predominantly un- 
dergraduate Institutions. They 
are the Research In Ond^SVgraeK- 
uate Institutions (RUI) program 
and the Research Opportunity 
Awards (RCA) activity, both de- 
scribed in this section. 

RCSCARcnin 

UriDCRGRADUATE: 
IMSTITUTIOriS 
(RUI) 

This program supports fk:ulty 
research In academic settings 
wliere primary emphasis Is on un- 
dergraduate education arid re- 
search Involvement Is a way to 
prepare undergraduate students 
for careers In science and engi- 
neering. 

Categories of Awards 

Awards are made In bvo cate- 
gories. The first Research Awards, 
supports research In \vjo settings: 
(1) at the home Institution, Includ- 
ing worl^ In the fleld, and (2) away 
from the home Institution at a 
research university or laboratory. 
The second category. Research 
Instrumentation Awards, provides 
support to acquire Instrumental 
tlon that Is essential for faculty 
researcli. 

mglblllty 

miglblllty under RUI Is defined 
in both departmeirlial and InstI* 
tutlonal terms. Specifically, ap- 
plicants must be departments 
that ( 1 ) otter courses leading to 



ERIC 



69 



/ 



/ 



SCIEMTinC, TCCMMOLCXilCAl., AMD IMTCKMATIONAL ArrAIRS 

1 

\ \ 



\ 



y bacht^lor's tk'circe In a scientific 
or ennlneerhni discipline, may 
offer master's decirees, but do 
nt)t offer tfie dcKtorate; and (2) are 
located on campuses wtiere tfie 
numl)er of scientific and cnal- 
neerliHl iloctoratcs awarded by • 
tfie aimpus as a wfiole.did not 
exceed a total of 20 In fields of 
science and cncilrjeerlny sup- 
ported by the MSr during the two 
calendar years before tfie pro- 
jMis*il submission date. 

Award CrUerin 

Kest;arcli under this proar<im 
Is fully intefitated Into otfier re- 
' search activities supported by tfie 
l ourKfttlon. f ach RUI grant ap- 
plkiitlon must proiwse a siieclflc 
faculty research project that will 
f)e evaluated by the MSr dlsclp- 
Ihuiry pro^jrtim according to the 
lour criteria sMited at the begin- 
ning of this CMde. There will lie 
a special emphasis on the fourth 
(.rlterion— effect of tfie research 
on tfie Infrastructure of science 
tintl englnecrlng—ln terms of tfie 
proposed project's potential for 
belter integrating the researcfi 
and traliiiiui function and for en- 
hancing tfie submitting depart- 
ment's ability to prefxire students 
tor entry into df)ctoral educ*ition 
.uul ( .irecrs In science and engl- 
neciing. 

DeitdUtu's 

I'roposals nuiy be submitted 
«il any time, Allow six to nine 
months lor pro|K)sai revim Some 
nsr (llsclpiinaiy programs pub- 
iisfi target tiates for submission 
of propos.ils ill tfie MSf Bu//etfM, 



t hese dates are applicable for 
fUJI prop(Jsals. Proposals received 
ttx) late for consideration in a 
particular flsaif year (ending Sep- 
tember 30) are a)ns^idered In th^i 
following year. 

For More Information^ 

Prospective appficants should 
request from tfie RUI coordinator 
the -brochure MSP 83[79, He- 
search In Undergraduate InsU- 
tuthns: f*roQram Announcement, 
and should refer to th^ appro- 
priate disciplinary progi-am sec- 
tion of this Qulde. ! 

Applicants are also urged to 
discuss guidelines with the MSP 
program officer in their researcfi 
discipline before sMbmittIng a 
formal proposal to the Pounda- 
tlon. General inquiries should 
l?e addresstd to Rpf ax)rdlnator, 
national Science; Poundation, 
Washington, D.d 20550. (202) 
357-7456. / 

/ 

RESEARCH OPPORTUMITY 
AWARDS 
/(ROA) 

1 fie Poi/ndation provides op- 
}x)rtunities for faculty at predom- 
inantly un|(iergraduate institutions 
to participate in research under 
tfie aegis of MSP Investigators at 
researcfi institutions. 

Paculty members make tfieir 
own arrangements wltfi Invi^stlga- 
tors at tfie researcfi universities 
or laf)oratorles wfio fiave been 
awarded, or are currently apply- 
ing for, a Poundation researcfi 
project grant. Qratitees wfio wlsfi 
to employ faculty under these 

70 



arrangements should Include 
tlieir requirements in the proposal 
budget. In the case of ongoing 
grants, grantees should inform 
tfie appropriate program officer 
at the national Science Pounda- 
tion and ask for necessary 
changes in project budget allo- 
cations or, if required, supple- 
mental funds. 

An individual working on a 
researcfi grant becomes a tern- 
poraiy employee of the grantee in- 
stitution at wfiich the principal in- 
vestigator holds an appointment 
The length of the employment, 
the stipend, and other arrange- 
ments with respect to employ- 
ment become matters of indi- 
vidual negotiation between the 
arriving scientist from the smaller 
institution and the host institu- 
tion. 

Although no separate program 
exists for this activity. It has al- 
ways fjeen possible for Pounda- 
tion grantees to involve small- 
college faculty in MSP research 
grants. This kind of participation 
is often a routine feature of re- 
search activity at the larger In- 
stitutions. Such an-angements are 
encouraged witfiin tfie framework 
of tfie Poundatlori's program to 
support scientific research proj- 
ects, tiacfi aise Is Judged on Its 
own researcfi merits. 



For More Information 

Contact the appropriate Poun- 
dation program officer or tfie 
f<esearch In Undergraduate Insti- 
tutions Coordinator, MSP, Wash- 
ington, D.C. 20550. (202) 357- 
7456, 
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MSr VISITING 
PROrESSORSHIPS 
rOR WOMEN 

rills proijtcitii Is dt^sltined to 
etic.ouicuje the full use of the 
Piiitlon's scJentlflc and technical 
rrsources; It cjlves established 
wonu!n scientists and enalnecrs 
opiMirtiinltles to serve as vlsltlnq 
professors at aaidenilc Institu- 
tions In the United States or Its 
territories. There, In addition to 
/ reseiirch and teacfilny, they will 
Ih: available to oiler advice and 
nientorshlp for women at all 
levels, from undergraduate to 
faculty. 

Women who hold d(x:torates 
111 fields normally sup^)orted S:?y 
MSr (or who have equivalent ex- 
lH!rlencc) and those with Inde- 
|^H!ndent research experience in 
acaderviic, Industrial, or public 
sectors may apply to serve as 
visltlrui professors at universi- 
ties or four yciir collcHies. 

for < (Mislderatlon In the fiscal 
year l9H5com}X!tltlon, pro|xis<:ils 
nuist be submitted by Novem- 
ber 15. 19H4. 

t'or Norv. InfarmatUm 

An annual prociram announce- 
ment cjlves more Information on 
preparliifi [proposals. (Or a copy. 
(ont4i< t the rro(irar!i DIret lor. Vis- 
ltlrui rrotessorshl|)s for Women, 
Piiitlonal S( letu e f'ountltitlon, 
WashlruibJU, D.C. 20550. \2()2) 
:V57*77:V». 



RESEARCH 
OPPORTUNITIES 
FOR WOMEN 
(ROW) 

This projirani provides oppor- 
tunities for women scientists and 
engineers to undertake Inde- 
pendent research. By supporting 
research grants for women who 
Ivive not previously lx:cn princlfwi 
investigators or who are reenter- 
ing research careers, ROW re- 
Sfwnds to MSr's concern for the 
fluallty, distributioa and effective- 
ness of the human resource l^asc 
in science and engineering. 

Research pr()jecvs wlllt)e sup- 
ported up to a maxinvum period 
of 36 months. Proposals will t^e 
reviewed In accordance with the 
four standard evaluation criteria 
listed in Qnmts for Sbientlfk md 
lUmbweiinQ Heseiuth (MSf^ 
83-57). 




t:ugumty 

Women eligible to submit 
proposals are (1 ) those wtio have 
received their doctorates at least 
three years prior to the submis- 
sion of the proposals to MSf' and 
have not previously served as 
|)rlnclpal Investigators under a 
I ederal award for scientific or 
engineering research, or(2Vtfu)se 
with doctorates wliose research 
careers have iKien Interrupted for 
at le.ist two of th(i past five years 
and who have not served as prin- 
cipal investigators under a I ed- 
eral award for scientific or en- 
gineering resi'arch since reenter- 
ing their careers. 



DeAHWnes 

f or. consideration In the flsail 
year 1985 comf>etltlon, proposals 
must t)e postmarked t)y Janu- 
ary 15, 1985. 

For More Information 

An annual pro^jram announce- 
ment (MSr 84-42) gives more 
Information on preparing pro- 
posals. fOr a copy, contact the 
Program Director Researcfi Op- 
portunities for Women, National 
Science roundation, Washington, 
D.C. 20550, (202) 357-7734. 



MINORITY 
RESEARCH 
INITIATION (MRI) 

MRI Is an Integral part of the 
f oundation's overall effort to give 
greater access to scientific re- 
search sup(K)rt to minority groups 
that are underrcpresented In the 
science and' engineering career 
pool. Research projects will be 
supported up to a maxinuun 
period of five years, with support 
for years four and five contingent 
on the availability of funds and 
on research results that warrant 
further support, f unds may be 
used to defray the MSr share of 
the ex|x:nse categories descrll>ed 
in Cmmts for Scientific ivul tn,q<- 
nvcrUm fiesMrch (MSI* 83-57). 
Research Inltlatkin grants are not 
renewable; followup proposals 
requesting continued support 
may be submitted to other l^'oun- 
(lation ()r()gran)s but are not eli- 
gible under MKl 
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\ MKI pnxirain provides sm> 
|K)rt tor niinoiity faculty nicnibcrs 
wlu) art! tkUloiuils of the United 
StiitcTs aiKl who wish to estciblish 
(jiiallly lesearch efforts on their 
campuses, thereby Increaslru] 
tlieir ability to compete success- 
tiilly tor regular support from the 
hnindatlon and other sources. 
Infllvldual minority scientists 
ellfilble to sui)MUt proposals are 
those with full-time status at col- 
le(jes or universities In tfie United 
Slates tfuit have acaden)lc pro- 
{\u\ms In tlie sciences or entjl- 
neerlmi. Proposals may fx; sul>- 
niltted l)y any minority faculty 
member who has not received 
any previous r<;deral research 
support as a faculty member. 



and the acquisition of ircisearch 
equipment, along with coopera- 
tive rescuircfi prpjects/^imorui aca- 
demic institutions /ind between 

those Institutions/and industry. 

,// 

t:HgihHUy 

Proposal^ ni^y t)e submitted 
t)y scientist;^ and encjlneers who 
have full-time appointments at 
predonilpantly minority colleges 
and universities In the United 
Statcsi./rhesc schools must have 
(a) graduate programs In science 
or (b)( either gracj(jtiate w (friiler- 
gracliuUc- prDcjranis In engineer- 
ing. An Institution may submit 
only one KIMI proposal per year. 

Deadline 
December 15. 1984 



Mo specific deadlines or target 
dates apply to this program. Ke- 
view and processing usually take 
trotn six to nine months. 

tor More Infommtlon 



tor More Information 

Contact the Program Director, 
Kcsearch Improvement In Minor- 
ity Institutions, Matlonai Science 
lOundatlon. Washington, D.C. 
20550.^202) 357-7350. 



Indlvlduais t)y providing special 
equlpnient and assistance under 
risr awards, and (2) to encourage 
physically disabled Individuals to 
pursue careers In science and 
engineering by stimulating the 
development and demonstration 
of special equipment that facil- 
itates work performance. 

The need for special equip- 
ment or assistance must be spe- 
cific to the research project for 
which It Is requested. Support 
will not bii givfen for equipment 
^or aJiisfstance that compensates 
In a general way for a handi- 
capping condition. 

Requests for support may be 
Included In regular research pro- 
posals submitted to any MSF pro- 
gram office or In requests for sup- 
plci nents to existing grants. Funds 
will l>e provided only In cor\)unc- 
tlon with awards resulting from 
the regular MSP competition. PAH 
requests may tx; reviewed sep- 
arately for reasonableness and ; 
appropriateness l^y Individuals 
knowledgeable about both the 
research discipline and the handi- 
capping condition. 

Handicapped researchers eli- 
gible for f AH Include principal 
investigators, other senior per- 
sonnel postdoctoral associates, 
other professionals, and gradu- 
ate and undergraduate students. 

for More Infornmtlon 

A brcKhure describing this pro- 
gram Is available from the PAH 
aK)r(llnator. Division of Kesearch 
Initiation and Improvement, na- 
tional Science Poundation, Wash- 
Itigton, D.C 20550, (202) 357- 
7552. 
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C otilad the Program Dl- 
redor, Minority Kcsearch Inltia- 
tlot), national Science Pounda- 
tion, Washington. D.C. 20550. 
(2021 3577350. 

RESEARCH 
IMPROVEMEMT IM 
MIMORITY IMSTITUTIONS 
(RIMI) 

i unds go to Improve research 
envlromncnts rit predominatUly 
minority Institutions. The pro- 
gtritn supports faculty research 
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rACILITATIOM AWARDS 
FOR HAMDICAPPED 
SCIEMTISTS AMD 
EMGIMEERS (FAH) 

I hese awrirds for handlcxi()|x:d 
scientists and engineers res|x>nd 
to MSP's long-standing policy of 
encouraging pfiyslcally dlsat>led 
scientists anti engineers to 
clpate fully In MSP |)rcKjrams. 

I lie pur))oses of the PAH are: 
( 1 ) to reduce'or remove barriers 
to partlclpatloti In research and 
training by |)hyskaily disabled 
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The rAII Coordinator will re- 
H\xmi to ^H^rieral Inquiries* Ques- 
tion«i about a specific procjram 
shouki cjo to the appropriate MSf 
program ofllcer. 



INTCRQOVCRMMCNTAL 
SCICMCE AMD 
TECHMOLOGY 

This prtKjrarn fosters the de- 
velopnient and use of scientific 
and technical resources that re- 
spond to needs addressed by 
Sl>rte and \oc^\ governments, with 
ertiphcisis on RdfD-based busi- 
ness ami economic development 
(Uirient sup|X)rt is for program 
assessnuint, pro^)rani dcveiop- 
^tient cind networking activities. 
Collectively, these efforts are 
designed to capltcili/e on MSf 's 
activities and ex|>erlence In Inter- 
ciovern mental science and tech- 
nolmiy, to stress the replication 
of successful institutional ar* 
rancjements, to focus oh critical 
Issues of common concern to 
Stale cuul Uka}\ fiovernrtients, and 
to stien(itfier) llie resoura^ base 
for s( lentlfic anti enylneerincj 
rese.irt h Itself. 



/ 



ERLC 



For More Information 

Due to the nature of this pro*' 
gram and the requirements of 
executive Order 12372, appli- 
cants are encouraged to contact 
program staff for guidance. Send 
Inquiries to the Director, Inter- 
governmental SflfT Program, 
national Science Foundation, 
Washington, D.C 20550. (202) 
357'7560. 



ETHICS AND VALUES IN 
SCIENCE AND 
TECHNOLOGY 
(EVIST) 

This program supports re- 
search and related activities to 
answer the question: How can the 
ethical problems and value con** 
filets associated with current sci- 
entific and engineering activities 
be better understood and more 
effectively resolved by scientists 
and engineers, scholars In the 
liumanltles, persons making sci- 
ence policy, and members of 
affected groups? Projects focus 
on the activities of scientists (In- 
cluding social scientists) and 
engineers In areas of social or 
professional concern. The aim Is 
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to clarify tlie ethical Implications 
or value assumptions of those 
activities and to help formulate 
sound poljcy. The program makes 
awards for research projects, pro- 
fessional development activities* 
and dissertation support. 

Deadlines 

Preliminary proposals are re- 
quired and may be submitted at 
any time* Formal proposals, suth 
mitted after the staff has com- 
mented on preliminary proposals^ 
are considered twice a year Dead- 
lines are February 1 and August 1. 

Eligibility 

Colleges, universities* labora- 
tories* Industrial firms* citizen 
groups* State and loc^l govern- 
ments, professional assoclatk)ns, 
and other profit and nonprofit 
organizations. 

For More Information 

Contact Ethics and Values In 
Science and Technology* Program 
Director national Science foun- 
dation, Waslilngton, D.C.,20550. 
(202) 357-7552. Ask for MSF bro- 
chure 83-62. 



SCICflTiriC TKCnriOLOOICAl, AWb IMTCRTIAriOIIAL ArrAIRS 



(See "Quick RefereiKe 
Chart/' which summarizes 
inforniatlon In this scxilon.) 

The Tountlatlon encourages 
cind <;upports U.S. participation 
in International science and engi- 
neer Iny activities that promise 
slanillcant iKjneflt to the U.S. re- 
search effort. 

It Is foundation MIcy to foster 
the exchange of Information 
cimonfi scientists In the United 
Statics and foreign countries, Ini- 
tiate and support sclentinc activ- 
ities in matters relating to Inter- 
national cooperation, give U.S. 
scientists opportunities for scl- 
entilk: collaboration In developing 
countries, and provide support 
to U.^ institutions (or research 
ciono^broad. 

Programs described In this 
sectioi: are designed to carry 
out the iibove policies. They are 
c<H>rdinated or managed by the 
Division of International Prp-^ 
grams (IMT) and complement 
other ri)iindatlon activities In 
sup(mrt of scientific research^ 

IMT welcomes Inquiries about 
any of the programs listed and 
enc oilriKics U.S. scientists and en- 
glnecirs to discuss liieir plans witii 
the staff of this division. 

BILATERAL COOPERATIVE 
SCIEMCE ACTIVITIES 

The pro<irams descril>ed here 
focus on coo(>eration with par- 
ti( ular <;ountiies generally (xite- 
got i/ed tis ( I ) Industrtcil anintrles 
ol Western Kuioik', twist Asia, and 
Of o«inici; (2) China and countries 
of i:asterrj*^n'0|H!; and (3) coun- 
U'\vs tlial^o not well develoi>ed 
in(hi.strl«illy. 



Common Features 

The programs are designed to 
support tiie work of U.S. scien- 
tists cooperating with those of 
other countries In researcii and 
related activities, The programs 
have the following general goals: 
to stimulate scientific progress 
by bringing U.S. scientists and 
engineers together with counter- 
parts from other countries or 
traditions but with similar scien- 
tific interests; to enhance scien- 
tific Knowledge In priority areas 
of mutual Interest; to offer op- 
portunities for U.S. scientists to 
participate In projects aimed at 
Improving the scientific Infra- 
stmcture In developing countries; 
to assist U.S. and foreign scien- 
tists in efTorts to share access to 
Important or unique research 
facilities; and to improve mutual 
understanding with other na- 
tions and cultures. 

The NSF programs described 
below are not Intended to effect 
otiier arrangements for binatlonal 
scientific cooperation. 

Except as descrltied below for 
Individual programs, all liave the 
following cliaracterlstlcs: 



Types of Activities 

Tiiree types of activities may 
receive support: (1) coiiperatlve 
researcii projects designed and 
conducted Jointly by ^ri.iclpal 
hivestlgatovs from thj» United 
Statcss and the foreign country; 
(2) research-oriented seminars 
or workshops (riieetlngs of small 
groups of researchers from tiie 
Unlt^iXl States arui (Vom the for- 
eign countfy) to cxci^iinge Infor- 



International 
Coopeirative 
Scientific Activities 
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DIVISION or INTERNATIONAL PROGRAMS 
QUICK RErCREMCK CHART 







Program 


• Coop. 


Seminars, 


Scl. 




rhone (202) 


Announcement 


Research 


Workshops 


Visits 


Arci^'iUliui 


3S7-9563 


MSr 80-52 


D 


D 


A 


Aii«itrciliu 


357-9700 


MSF 81-49 


D 


D 


n. 




357-9700 


MSt 83-73 


D 


D 


D 


i.H:IC)liini 


357-7554 


Mbr 83-73 


A 


A 


A 




357-9563 


nSF 80-52 


D 


D 


A 


DUt(|<ll icl 


357-95 16 


MSF 80-46 


A 


A 


A 


CUUui 


357-7393 


MSF 82-s50 


A 


A 


M 


rinicinci 


3577554 


nsr 83-73 


D 


D 


D 




35/ •7554 


MSF 83-73 


D 


D 


D 


(icntifitiy (TKQ) 


357-9700 


nSF 83-73 


D 


D 


D 


MiHi(.(ciry 


357-9516 


MSr 80-46 


A 


A 


A 


Indi^i 


357-9402 


MSr 82-86 


A 


A 


D 


Italy 


357-7554 


MSP 83-73 


D 


D 


D 


•Jflpcltl ( ( ) 


357-9558 


MSf 81-58 


D 


D 


A 


fSorert (KOiS) 


357-9537 


MSr 83-50 


D 


M 


D 


Mexico 


357-9563 


MSr 80-52 


D 


D 


A 


new ZeciUinci 


357-9700 


MSr 81-50 


D 


D 


A 


Priklstcin 


357-9402 


MSf 80-49 


A 


A 


D 




357*951 6 


MSr 80-46 


A 


A 


A 


Sjviln 


357-9550 


MSr 84-10 


D 


D 


D 


Sw<*ctf.*ii 


357-7554 


riSf 83-73 


A 


A 


A 




357-9700 


MSF 83-73 


D 


D 


D 
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D 


D 


D 
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MSr HO-52 


D 


D 


A 
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357-9550 


MSr 84-26 


D 


D 


D 
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357*9537 


mr 83-50 


D 


D 


. D 


LiUtt) AiTU!iic:d Kejjional 


357 9563 


nsr 80-52 


D 


D 


A 


South Asiii K(;c)loricil 


357-9402 


In press 


A 


A 


A 


VVcslctn KurujK! Kef^jlontil 


557-9700 


MSr 03-73 


D 


D 


D 


Science in Developir^g 












Cour^trles (2) 


357-9537 


83-58 


M 


A 


• 

ri 


lis. Isrcir! Iisr (3) 


357-761 -i 




D 


M 





Moli-'H: l> f'UMse Hi'.e text for proposal deiiclUnes. A « Pro|x)Siils may Im: submitted at any tintc. 
M ^ I fil.H t .it«rfi()ry of su^nnt h not offered. ( 1 ) U.S.-Japan Cooj>eratlve Science Program, ror U.S.-Japan 
Pt(Kjiv»m of (.:(M>peratlon In f'hot(K:otwers!on and Photosynthesis, see t.cixt and refer to the publication 
MSf- W3-n 2. ri) see text for cateiioiles of support. (3) This is not an MSP program; announcenient 
fjvallahle <in re(|ueMt. 
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ination, review the current status 
of a specific field of science or 
eiHlineerins, ^rxl plan cooperative 
res{cai;ch; (3) scientific visits for 
planning) cooper^itlve activities 
or for researchJ 

EllglbllUy 

Cllc^ible areas of research and 
related efforts are listed In the 
Intrcxluctlon to this publication. 
In sevt^ral International programs, 
NSr and Its counterpart agency 
in Uh! foreign country have agreed 
on program priorities that fall 
withifi th<^: eligible areas. 

U.S. universities and colleges, 
professional societies, research 
Institutes, and individual scien- 
tists and agencies affiliated with 
such oixjanizatlons may apply for 
support. Principal investlgatprs/ 
project directors should be U.S. 
sci«^:iitists with professional ex- 
perience equivalent to at least 
five years of postdoctoral sclerv 
tilk work. A U.S. scientist Is a 
nicrnl^er of the U.S. klentlflc 
corTmuinity who performs scien- 
tific work chiefly In the United 
States. 

nmdlng 

In most programs, each coun- 
try pays for the costs of Its jnir- 
tidtwtion. 1 hrougfi the pro<jrams 
des<:ritx!d below, MSF usual^ pro- 
vides only the supplemental sup- 
fxirt required to introduce an In- 
ternational elertient or broaden 
tfie International character of a 
rrsi»iircii effort. Primary funding 
lot a ^J/S.« based elforl may come 
Iron) any U.S. funding Source, In- 
cluding but not confined to the 

J 



domestic research support pro- 
grarris at MSF. 

[Unatlonal Approval 

For cooperative research and 
seminars, a U.S. applicant sends 
a proposal to FiSP; the cooper- 
ating scientist In the foreign coun- 
try usually submits a correspond- 
ing proposal at the same time to 
the appropriate agency In that 
country. In formal bilateral pro- 
grams, activities typically require 
approval of both FiSP and Its for- 
eign counterpart agency before 
funding in either country. 

Deadlines 

Some programs have dead- 
lines for receipt of applications 
at MSP; where deadlines are not 
stated, proposals may be sub- 
mitted ^:it any time Processing 
time for proposals for coopera- 
tive research, seminars, and long- 
term scientific visits avcr^es 7 
months, but seminar organizers 
often need to submit their pro- 
posals up to 12 months In ad- 
vance for plarniing purposes. Pro- 
posals for short-term scientific 
visits (visits of a month or so) 
should t>e received at MSP at least 
4 months before desired depar- 
ture date. 

for More Information 

U.S. scientists may obtain fur- 
ther Information about any in- 
ternational program, Including 
program an^ounccmer^ts (I.e., 
guidelines for the preparation of 
proposals), by writing to the par- 
ticular program In care of the DM- 

7S 
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slon of International Programs, 
national Science Foundation, 
Washington, D.C. 20550. 

Programs ehcourage, but do 
not require, preliminary Inquiries 
from scientists who Intend to ap- 
ply for support. 

rormal Bilateral Programs 

The Xpmmoh Features" de- 
scritKd above apply to the formal 
bilateral programs* Exceptions 
are noted below: 

U.SrArgentlna Cooperative 
Science Program 

Deadlines for cooperative re- 
search or seminar proposals: 
May 1 and Movember 1. Scien- 
tific visits may not exceed one 
month. 

U.S.'Australla Cooperative 
Science Progi:am 

Types of projectsi cooperative 
research, seminars/workshops. 
Proposal deadlines: 

October 1 for seminjars ur*d 
cooperative research projects 
that Involve exchange visits and 
have effective dates the follow- 
ing year between July I and De- 
cember 31; April 1 for all re- 
search visits by U,S» scientists to 
Australia that will t>egin h the 
following calendar year and 
all other proposals with requested 
efi^ectlve dates of January 1 to 
June 30. 

Oovernment scientists and 
their organizations may partic- 
ipate but generally mm^ pro- 
vide their own fvmds. sci- 
entists Involved as principal 
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investic|ators/proJect directors 
nruist have a doctoral degree or 
its equivalent. 

U.SrAustrla Cooperative 
Science Program 

Deadlines Tor proposals: March 
1 and September 15. Types of 
projects: cooperative research, 
joint seminars, and long-term 
research visits. 

US.-bclglum Cooperative 
Science Program 

lypcs of projects: cooperative 
research, seminars, and long- 
term research visits. 

U.Sr brazil Cooperative 
Science Program 

Deadlines for cooperative re- 
search or seminar proposals: 
May 1 and riovenuJ|er 1. Scientific 
visits may not exceed one month. 

LLS. bulgaria Cooperative 
Science Program 

See "Common Features," above. 

U.SrChhU} Cooperative 
Science Program 

l ypes of projects: cooperative 
rcsitarch; resiuirch-oriented scnii- 
hrus. KlifjiWc Melds Include ar^ 
cheolojiV; astronomy; chemistry 
of natural products; geophysics 
and (geochemistry; engineering 
s( len^ «*s, Including heat trans- 
itu, llulcl mechanics, solid* mech- 
cinlcs, iHul structural mechanlts 
(and uppliecJ rtialherrrallcs related 
to tliose areas); basic and theo- 
retical information sclenc<i's (e.g., 



artificial Intelligence, pattern 
recognition), international stud- 
ies (seminars preferred); linguis- 
tics; materials science (ceramics, 
metallurgy, and polymers); plant 
sciences, Including research on 
insects harmful to plants; and 
systems analysis (operations re- 
search and decision sciences). 

Research visits included in co- 
operative projects are limited In 
duration to six months each way 
in a given year. Appropriate coun- 
terpart institutions In China are 
the institutes of the Chinese Acad* 
emles of Science and Social Sci- 
ences and universities under the 
Ministry of Education. 

U.SrPlnland Cooperative 
Science Program 

Deadlines for proposals: March 
1 and September 1. Types of 
projects: cooperative research, 
seminars, long-term research 
- visits. 

U.SrPrance Cooperative 
Science Program 

Types of projects: cooperative ' 
research, seminars, exchange of 
scientists. The last project applies 
to U.S. citizens Or nationals who 
have earned a doctoral degree or 
its equivalent t^efore beginning 
the exchtlnge visit. A portion of 
the awards is reserved for Junior 
applicants who have earned tlie 
degree within five years of start- 
ing the visit. Appropriate hosts 
are Trench Institutions of higher 
education; government research 
institutes, laboratories, or cen- 
ters; and privately sponsored in- 
stitutes. Tlie peritxi of tfic visit 



may be 4 to 15 months. 

Applications deadlines: May 1 
for cooperative research projects 
and Joint semlnarvS; October 1 
for exchange visits starting be- 
tween May 1 and December 31 
of the next calendar year. 

U.Sr Federal Republic of 
Germany Cooperative 
Science Program 

Deadlines for proposals: March 
1 and September 1. Types of proj- 
ects: cooperative research, Joint 
seminars, Ibng-term research 
visits. 

• 

U.Srtlungary Cooperative 
Science Program 

See 'Common Features/' aboN^. 

U.Sr India Cooperative 
Science Program 

Types of projects: cooperative 
research, guest scientists, group 
travel to International conferences 
and workshops, individual travel 
to finalize formal cooperative re- 
search proposals or to engage 
in research, and an exchange of 
senior scientists. Processing time 
for cooperative projects and sci- 
entific visits: 8 months after for- 
eign government approval re- 
ceived at hSF. Tor conferences, 
8 to 12 months in advance of. 
the conference. 

Tills program uses foreign cur- 
rencies tfiat the Department of 
the Treasury has detetmined to 
be in excess of tlie established 
requirements of the U.S. Qovern- 
ment. U.S. applicants also may 
apply for supplemerit^il dollar sup- 
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fioft where necessaiy to enhance 
the l)eneflts c>f U.S. participation. 
Indkiii organi/ations may receive 
granLs directly from PlSf; they ap- 
ply through their Qovernment. 

Individual travel application 
dCcKlllnes: September 1 (or travel 
i^artlny between January 1 and 
March 31; Decemtier 1 for travel 
starting between April 1 and 
Jime 30; March 1 for travel start- 
Inji between July I ^nd Septem- 
bv.i 30; and June I for travel 
starting between CKnober I and 
December 31. 

The exchange ol senior scien- 
tists Includes short-term visits. 
NSr pays International transpor- 
tation costs of U.S. participants; 
within India their expenses are 
covered by the Council of Scien- 
tific and Industrial Research and 
the institutional host. Deadlines: 
March 15 fori travel starting do- 
vember 1 5 or later; September 1 5 
(or travel starting May 15 or later. 

iLs.'ltaU) Cooperative 
bclence Frogram 



U.S.Japan Program of 
Cooperation In Photo- 
conversion and Photo^ 
synthesis 

Deadline for proposals for re- 
search visits: January 15. Both 
short- and long-term visits, from 
3 to 12 months, are supported. 
Proposals for two-week proje^ 
development visits are accepted 
throughout the year. 

U.S. -Hepubllc, of Korea 
dooperattue Science 
Program 

Sec "Gxnmon Featurea" abow. 
Deadlines for cooperative re- 
search and long-term visits are 
January 1 and July 1. 

US.-MevIco Cooperative 
Science Program 

Deadlines for cooperative re- 
search or seminar proposals: 
May 1 and dovember 1. Scientific 
visits may not exceed one month. 



Deadline for proposals: May 
1 . Types of projects: cooperatives 
rese<Hch, JolrH seminars, lorg- 
term scientinc visits. 

U.S.'Japan Cooperative 
Science Program 

. Deadline: June 1 for coopera- 
tive tesearch projects that will 
sfxiil during the follcwing calendar 
yi^ar and for seminars tliat will 
take place during the 12-monlh 
period star ting April 1 the follow- 
ing year. Proposals for long-term 
visits of 6 to 12 months may t>e 
submitted at any time. 



U.S.'new Zealand i 
Cooperative Science 
Program 

The areas of science coordi- 
nated by dSF exclude energy; 
enercjy-related activities under 
this program are handled by the 
Director of International Affairs, 
Office of Technical Cooperation, 
U.S. Department of^nergy, Wash- 
ington, D.C. 20585. Tyyies of proj- 
ects: coofKiratlve research; semi- 
nars or workshops; and short- 
term (up to three weeks) visits 
to develop projects In physical 
oceanography, marine aeoloiciy 



and geophysics,* And marine 
biology, especially fisheries. Tor 
short-term development visits, 
proposals should be submitted 
at least four months t>efore de- 
sired departure date* Other pro* 
posals must meet the following 
deadlines: Octot)er 1 for prqiects 
with requested effective dates fall- 
ing between July 1 and Decem- 
ber 31 of the next year; April 1 
for requested effectKe dates from 
January 1 to June 30. U.S. scien- 
tists participating as principal 
Investigators/project directors 
must have a doctoral degree or 
Its equivalent. 

.U.S,'Paklstan Cooperative 
Science Program 

Details are similar to those 
found under "U.S.-lndia Coop- 
erative Science Program," above, 
excluding a separate program 
for exchange of senior scientists. 

\^ 

U.S.'komanla Cooperative 
Science Program 

See "Common features^" above. 

U.S. Spain Cooperative 
Program In Basic Sciences 

Types of projects: cooperative 
research. Joint workshops, ex- 
changes of senior scientists, and 
short-term research visits. Pro- 
posals are submitted In parallel 
by U.S. and Spanish scientists to 
dSr and the Spanish Ministry of 
t:duaition and Science (MEC), re- 
spectively* 

Orants are made to tx)th sides 
and administered by the U.S.— 
Spain J(/inl Comnilttee for Sclen- 
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^ tide and Technological Coopera- 
tion, upoti Joint recommendation 
by MSr and MCC. Research sup- 
port offered under these pro- 
grams Is supplemental. 

Deacillnes for receipt of pro- 
(X)sals to both nsr and Mf:c are 
March 31 and September 15./ 
Grants arc made approximately 
seven months after submission 
deadline. 

D.S.Sikmien Cooperative 
. Science Prografii 

Dcadli»ies for proposals: March 
I aiul September 15. Types of 
pr()jects: cooperative research, 
seminars, long-term research 
visits. 

U.S. 'Switzerland Cooperative 
Science Program 

^ Deadline: May 1. Types of proj- 
ects: cooperative research, Joint 
seminars, long-term research 
visits* Application forms for In- 
ternational Postdoctoral Ex- 
changes to be ctwarded by the 
Swiss national Science founda- 
tion must t>e received at MSr by 
October I C)( the calendar year ' 
iK^tore the awards. 

as. United hlnfidom 
Cooperative Science 
/Vof/ram 

Deadline for proposals: July I. 
# Type's of projects: cooperative 
res4:ar<:h, joint seminars, long- 
trrm restvirc h visits, 

ILS, VeneiueUi Coop^tratlve 
Science hogrtm 

DeiKliltu's for c<K)iK'ratlve re- 



id 

ERIC 



search or seminar proposals: 
May 1 and November 1. Sdentlfk: 
visits may not exceed one month. 

Regional Progji'ams 

In addition to activities under 
the formal bilateral an^angements ' 
named in the preceding section, 
nsr supports U.S. participation 
In projects under less formal ar- 
rangements with countries in the 
four geographic regions named 
In this section. 

The "Common Features" de- 
scribed above apply to the re- 
gional programs* Exceptions are 
noted beiow: 

Sub'Saharan Africa (SSA) 

Taiiget dates for proposals: 
September 1 and March I. Types 
of projects: cooperative research; 
short- and long-term visits; con- 
ferences; seminars, and work- 
shops (preferably In SSA region); 
and doctoral dissertation (for 
students who are nationals of SSA 
countries and enrolled in doctoral 
programs at U.S. universities). 
Targeted countries are listed In 
tlie 'Science in Developing Coun- 
tries Program" section. Process- 
ing time for proposals in all cate- 
gories averages seven monttis. 

liastAsla 

tangible countries: Indonesia, 
Malaysia, The Philippines^ Singa- 
pore. Tliailandi Target date for 
pro|x)sals: March 1. Tor long-term 
visits, cooperative research, and 
seminars or worKsliops with Phil- 
ippine scientists and engineers, 
the annualdeadllne of July 1 lias 
replaced tlie target date. Proi:- 
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esslng time for pro(>osals in all 
categories averages seven montiis. 

Latin An\ertca 

Deadlines for cooperative re- 
search orseniinar proposals: 
May I and novembcr 1. Scientific 
visits may not exceed one month. 

South Asia 

* 

Processing time for proposals 
in all categories averages seven 
months. 

Western Europe . 

Informal arrangcp^ients for a> 
operation exist with Denmark, ' 
The netherlands. and norway; 
deadlines for submission of pro- 
posais for cooperative activities ' 
with scientists in these countries 
are March 1 and September 15. 
In addition, cooperative projects 
with scientists in other Western 
European countries, as well as 
seminars involving more than 
one country, can be supported; 
proposals for these activities may 
be submitted at anytime. 

SCIEMCE IP1 DEVELOPING 
COUNTRIES PROQRAMl 

The programs described in the 
previous sections have as their 
main purpose the improvement 
and international exchange of 
scientific knowledge. The ScierKe 
In Developing Countries (SDC) 
program makes small grants 
($20,000 ortless) fbr tfic life of 
the project mat serve this pur(x3sc 
but are primarily directed toward 
Iniprovlng the scientific Infrastruc- 
tuie of developing countries. 

1 
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Countries Included in SDCPrograni 

A list of the low- and middle-Income develcipInQ countries 
of Africa, Asiai and Latin Amerlta (Including the Caribbean) which 
* may participate In the program follows. 

fiorth Africa and Turkey 

Algeria Egypt Morocco, Tunisia, Turkey. 

^uh'Saharan Africa 

Renin, Botswana, Burundi, Cameroon, Cape Verde, Central 
African Republic, Chad, Congo, Djibouti, Equatorial Guinea, EthI-. 
opia, Gabon, The Gambia, Ghana, Guinea, Guinea-Bissau, Ivory 
CAVtst Kenya, LesoUio, Liberia, Madagascar, Mall, Malawi, Mauritania, 
Mauritius, Mozambique, fllgcr, Mlgerla, Rwanda, Seychelles, Senegal, 
Slen-a Leone, Somalia, Sudan, Swaziland, Tanzania Togo, Uganda, 
Upper Volta, Zaire, Zambia, and Zimbabwe. 

East Asia 

Indonesia, Korea,* Malaysia, Philippines, Singapore, and 
Thailand. 

South Asia 

Bangladesh, Bhutan, Burma, India, Fiepal, Pakistan, and 
Sri Lankii. 

West Asia 

Jordan, Lebanon, Syria, and Yemen Arab Republic. 
LiUln Amertva 

Argentina,* Belize, Bolivia, Brazil,* Colombia, Costa Rica, 
Chile, Ecuador, El Salvador, QUtitemala, Guyana, Honduras, Mex- 
ico,* MIcaragua, Panama, Paraguay, Peru, Surlname, Uruguay, and 
Venezuela.* 

Ctntbbean 

AntlgUii and Barbuda, Bahamas, Barbados, Dominica, 
Dominican Republic, Grenada, Haiti, Jamalcii, Saint Lucia, Saint 
Vincent and the Grenadines, and Trinidad and Tobago. 

*P»o|txl«» 111 thi\H*: auinrrkJ* arc limited to workshop*! In wtUch the ini^oilty 
i))v \M\\k\\hifM?i cottic froTn olh<*r countries of the region. 



Many mutual benefits result 
from cooperative activities with 
developing countries. Scientists 
and engineers from cooperating 
institutions abroad obtain the 
advantage orcoliegiaLrelatlon* 
ships with U.S. scientists and 
engineers In specific projects that 
address priority problems of 
mutual interest. Participating 
U.S. scientists and engineers In- 
crease their opportunities to en-, 
gage In research and ieachlng.^ 
Projects that are relevant to the 
developing country and contri- 
bute to Its capacity to train and 
use scientists and engineer^ are 
especially sought* 

Grants are made tal3.S. Institu- 
tions, but projecta often Involve 
activities at a foreign site. When 
appropriate, project budgets In- 
clude partial payhient of support 
costs of developlng-couptry coun- 
terparts. Counterpart scientists 
and Institutions |iartlclpate In 
both planning and Implementa- 
tion of project actMtlcs. The 
degree of local enthusiasm, In- 
cluding the allocation of staff 
and financial support, are Im- 
portant considerations In mak- 
ing awards. Mutual benefits last- 
ing t>eyond the term of support 
are expected. 

Types of Frqiects 

The following categories of 
awards are made to U.S. Institu- 
tions that sponsor SDC projects: 

• Rescarch/^lattldpatlon grants 
to support (a) the participation 
of U.S. scientists or engineers In 
a research or science education 
project In an ellgk)le developing 
country, (b) the participation by 
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scientists or engineers from ah 
eliciit>ie developing country in an 
ap[>ro(xiate U.S.4>ased project, or 
(c) a cx>nibination of thes^. This 
program provides only supple- 
mental costs related to collatx)ra- 

' tion; primary research costs are 

^ not provided. 

« 

• Conference grants to.sup 
port these national, regional and 
international activities: (a) seml^ 
nars that ^are research oriented 
and f(H:usi:d on developlngcoun- 
tiy problems; (b) workshops con- 
cerned with the planning and Ini- 
tiation o( cooperative research 
activities; or (c) colt(K]uia at wtilch 
scientists or engineers involved 
with state-of-the-art research ex- 
plore the application of science 
and tecJuiolo^iy to developrpent 
problems. 

• Dissertation improvement 
grants tor the incremental sup- 

4 port of developlng-country grad- 
uate students who are enrolled 
at U.S. universities tUid qualified 
to urulertaKe a dissertation re- 
' search project. Among the costs 
(<)Verc!fl are tFtose for field equip- 
ment arul sU|)plleS; and foi travel 
to and from researcfi sites. No 
sli|HMul, tuition, fees, or Indirect 
costs are provided. Only projects 
related to a (leveU;pinci-<:ounlry 
problem and approved' |by a U.S. 
research advisor are cqdsidered 
for support. 



/ 



In addltUyi to the Support of 
new |)r()|ec^s In this^()rogram, 



pro|i!<ts thal^t urrentfy are funded 
fron» oHu » sources tki,t?rtso meet 
Sl)C guidelines iti'ay qualify for 
su|>plemental sup^xnt under tills 
progratTK 



Under the 5DC program. FiSF 
will consider proposals from uni- 
versities or colleges; nonprofit 
nonacademlc research Institu- 
tions; 9nd private foi -profit orga- 
nizations. All prospective principal 
investigators (Pis) must be pro- 
fesslpnally qualified through train- 
ing and work experience and be 
employed by a U.S. Institution* 
t^ach proposal must identify a 
host-country coumerpart scientist 
or engineer andya counterpart In- 
stitution. Such/institutions may 
be local, regic/nal, national or in- 
ternational m character. Projects 
may have multiple sites and may 
involve n>ore than one foreign 
instituti( 

Deadlines 

Target dates for receipt of 
proposals are September 1 and 
March 1 . However, proposals may 
Ix! submitted at any time. Process- 
ing time averages seven mo/iths. 

tor Mote Information 

See "For More Information/' 
under the section on/bllateral 
cooperative activities. 



joiMTriinDs 

The prcxjrams/tiescrlbed In this 
section should /not be confused 
with national J^lence Foundation 
programs. Cohsequently, Institu- 
tions and investigators should be 
aware that standard MSF proposal 
and. award/guidelines and pro- 
cedures d/> not apply. 



UPiriED STATCiS-rSRAEL 
BIMATIOnAL SCIEWCE 
rOUMDATtOPi/ 

■ \ '/ 

An agreement slgr/ed by the 
two governments In /^72 estab- 
lished a program of cooperative 
scientific researi^h and related 
activities to be cbnducted prin- 
cipally In IsraeK to be financed 
with Israeli cUrriency, and, to In- 
volve scientists and Institutions, 
of the United States and' Israel. 
Activities' must be of mUtu^ii 
interest /o both countries. 

The/BSF office Is located/ In 
Jerusalem, Israel. MSF and ot+ier 
U.S./Qoverriment agencies dis- 
tribute Information about BSF 
programs to U.S. scientists and 
organizations. The interests and 
/^ctlvltles of all scientific agencies 
6f the U.S. Qovernment in BSF 
are coordinated through the U.S. 
Depattment of State Bureau of 
Oceans and International Environ- 
mental and Scientific Affairs. 

Cooperative Hesearch 
Projects 

The areas of research sup- 
ported by BSF are health sci- 
ences, natural sciences, energy, 
and social and behavioral sci- 
ences. MSF encourages U.S. sci- 
entists to submit to BSF Joint 
proposals of high quality that 
complement or ot ^^rwlse relate 
to research supported under 
MSF programs. Send proposals 
directly to U.S.Msrael BInational 
Science Foundation, P.O. Box 
7677, Jerusalem 91076, Israel. 

Proposals Judged by BSF to t>e 
meritorious are referriid to the 
U.S. Government for comment 
t)efore they are funded. 
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DeaclUnes 

DccuJIIne for receipt of pro 
|K>siils ill Jerusalem Is novembcr 
1 5 each year. Awards are made 
the followinc) August. 

tor More Information 

Program announcements and 
application forms may be re- 
quested by U.S. scientists working 
^In research fields of Interest to 
the national Science foundation. 
Kequ«sts may he addressed tp 
the Division of International Pro- 
(iraryis, national Science Tounda- 
tlon, Washinaton, D.C. 20550. 

U.S.YUGOSLAVJOinT 
BOARD rOR SCIEPITinC 
AMD TECHMOLOGICAL 
COOPERATION 

i:stabllshed in 1973 by an 
agreement between the two gov- 
ernments, the Board supports 
cooperation In science and tech- 
nology between researchers of 
both countries. The national Sci- 
ence f oundation Is one of several 
IKS. (lovernment agencies that 
participate Iti the pro^jram; nSP 
reviews research proposals In 
Us s|)here of cornfxst^rKe, makes 
fundlrifl rec'onutiendatlons to the 
IJoard, and monitors and aids 
pr()jert activities. Through Its 
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Bureau of Oceans and Interna- 
'tional Envlronmehtal and Scien- 
tific Affairs, the Department of 
Stale exercises overall policy 
management on the U.S. side. 
1 he State Department also pro- 
vides the annual U.S. contribution 
to the Joint fund, the source of 
financial support for all program 
activities. 

Cooperative research propos- 
als Jointly prepared by U.S. and 
Yugoslav co-lnvestlgators are sut>- 
milted to the Board by Yugoslav 
Investigators. All financial aid 
under the program Is provided 
In Yugoslav currency, no dollar 
supix^rt for research In theJ.Jnlfed 
States Is available, byjUfie Tund 
does support Interrfatlonal trans- 
portation ^and subsistence ex- 
penses for U.S. Investigators. . 

for More Information 

U.S. scientists working In fields 
of Interest to the national Science 
roundatlon who wish to partlcP 
pate In this program must con- 
tact and work directly with poten 
tial Yugoslav jCO'^lnvestlgators in 
preparing research proposals. 
U.S. scientists are encouragiftd to 
contact the Division of Interna- 
.Jipnal Programs, national Science 
Foundaifion,*^ Washington, D.C. 
20550, for program guidelines 
and procedilres. 



The Division ol Policy Kesi^arch 
and Analysis plays a signlflaint 
role In meeting the need for gov- 
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ernment studies and analyses of 
science, technology, and eco- 
'nomic policy Issues. The objec- 
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tivi'S of PKA prtKirams are to: 

• ImiMCJVi: the knowledge t>asc 
lor science, technology/ and in- 
ternational economic policy by 
developing the tools for research 
and analysis. These tools Include 
ntethodolcKW development test- 
ing, and application. 

• (X) |:x>licy amiyses arxi assess 
options for policy decisions. 

• Siinunari/e and assess the 
avallat)le Knowledge and data 
on s^HiclUc Issues. 

These objectives iire met by 
extramitral resccirch und Internal 
studies under the following pro- 
grams: 

SCIEMCE AMD 
IMMOVATIOM POLICY 

This program analyzes the Im- 
pacts of f ederal and foreign gov- 
ernment policies on U.S. science 
and industry and their contribu- 
tions to national goals. Areas of 
Interest are poik.y-relevant as- 
pects ot the determinants and 
Impacts of (I) basic scientific 
research and (2) Industrial re- 
search and developn^ent (K&D) 
and technological Innovation, 
lyplcal research topics Include: 

• I'ffects of government meas- 
ures (e.g.. patents, research cjrant 
provisions, fundlr)g) on the con- 
tributions of scientific research 
to technology and the economy. 

• Krtects of government pro- 
ciicims to strengtlien the scientific 
InfrastriK ture (e.g., trained per- 
sonriel. res<Mrcli equipment) on 
die efficiency and effectiveness 
(if ll.S, researcfi and Innovation. 

• Interactions among resiuirch 



funding sources (e.g., government 
versus private), approaches to 
research (e.g., government lab- 
oratories versus Industry labora- 
tories), and the quantity, quality, 
and character of scientific re- 
search results. 

• factors that Influence the 
transmission of research results 
to tfie Industrial sector cUkI sub- 
sequent use of such resultsi 

• Contributions of science, both 
university and industrial to the 
Nation's economy. \ 

• Effects of U,S. and foreign 
governments' policies to stimu- 
late Industrial RtiCD or otherwise 
to promote Industrial develop- 
ment (either Industry-specific or 
economy-wide) on Industrial In- 
novation and International eco- 
nomic competitiveness. 

• effects of regulations for tecfi- 
noldtjy (e.g., performance or 
health-related regulations, export 
controls) on U.S. and foreign in- 
dustrial F(6CD and on International 
technology transactions. 

• Factors affecting the degrees 
to which U.S. firms and foreign 
coinpelltors exploit the existing 
world-wide stock of technology. 

• Factors that affect the Incen- 
tives for Innovation. 

POLICY SCIEMCES 

This program reviews/ evalu- 
ates, and develops assessment 
and analysis techniques to Im- 
prove public policy analysis and 
decisions on f ederal scientific 
and technoloi^jlcal Issues. Exam- 
f)les of typlciil long-term Issues: 

• tJevelopment and e\'al:iatlon 



of teclinlques to Identify and cre- 
ate potential solutions to S8CT 
public policy problems, such as 
risk management. 

• Development and evaluation 
of Inciter methods to use scien- 
tific, technical, and other data- 
bases in policy analysis and 
policymaking. 

• Development and evaluation 
of (a) methods to use sparse data 
sets in policy analysis; (b) t)etter 
ways to use scientific expertise 
in policymaking and (c) better 
val ue-of-lnformatlon analysis 
techniques. 

• The proper role of policy 
analysis, as compared to other 
approaches (e.g., public partici- 
pation) In the public policymak- 
ing process. 

• Relationships among policy 
design, lniplement<Ulon, and eval- 
uation. 

• The advantages and disad- 
vantages of alternatives to regu- 
lation for managing teclinologlcal 
risks. 

• Development and evaluation 
of curricula that more efTectively 
link policy science researcli re- 
sults with the practice of policy 
analysis. 

TECHMOLOGYAMD 
RESOURCE POLICY 

This program analyzes tfie re- 
lationships among government 
fX3llcles and sfx^clfic teclmologles, 
Industries, and natural resources, 
lixamples of specific problems 
arul cjuestlons Include: 

• Cost-effectiveness of current 
envlronmerital monitoring pro- 
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(jranis and the relationship be- 
Iwccn nionllorlna technoloales 
environmental policies. 

• Impiictsofncwblotcchnolocjy 
products on the envlronnl^^nt, 
employment, Indust/y, and min- 
eral resources demands. 

• federal policy options using 
new communications, computer, 
and information technologies to 
enhance selection and dissem- 
ination ol Ckivernment-generated 
data. 

• Implications of new com- 
munlccitlons and information 
technolcKiles on workforce train- 
ing and education and appropri- 
ate federal responses. 

• Implications for federal 
Government communications 
needs and uscj^arising from the 
new cotiuxUltive cot^imunlcatlons 
environment. 

• Ways for the federal Govern- 
ment to transfer the products of 
mi) prcKirams In specific tech- 
nolo<iy fireas (such as space and 
energy) to the private sector. 

rhe work of the Division of 
Polit y Kesearcfi and Analysis Is a 
coo()eratlve effort Involving a 
gr()U|)()f analysts within the HSf 



A< tlvltkts ol tfu! DMsltjn of Scl' 
once. Kesources Studies Kiiflll 
the legislative mandate of the 
national Science foundation Act 



Directorate of Scientific Tech- 
nological and International Af- 
fairs atid a numt)er of researchers 
from universities and other ap- 
propriate organizations. 

Proposals that respond to the 
division's priorities are consid- 
ered for awards, and profltmaking 
and other organizations are ellgi- 
t>ie to participate in the programs 
on the same basis as academic 
and nonprofit organizations. 

DeaMnes 

Submit proposals at any time 
during the year. Allow atx)ut three 
, to six months for review and de- 
cision, l-etters of interest desalts 
ing the proposed research are 
encouraged before submission 
of a formal proposal* 

ror More Information 

Guidelines for submitting pro- 
posals are In the Proflram /An- 
nouncement iuul SolldtaUon 
{MSf 84-8). for more infonnatlon 
on the specific interests of the 
program areas, contact the Divi- 
sion of Poiicy Research and Analy- 
sis (indicate specific program of 
interest), national Science foun- 
dation, Washington, D.C. 20550, 
(202) 557-9689. 



to . . provide a central clear- 
inghouse for the collection, hv 
terpretatlon, and analysis of 
data oti the availability of; and 
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sued annually). Special studies 
are often supported throuyfi ex- 
ternal awards. The three topic 
areas In which awards are nuule 
are as follows: 

i 

SCIEriTinCAPiD 
TECHMICAL PERSOMNEL 

This procirani sup|>()rts stud- 
ies to ^Ive the factual inforniatlon 
needed to track the tralnhigand 
distribution of tfie riatlon's sci- 
entists and engineers. Specific 
areas of Interest are the capa- 
bility of the nation's hisStltutlons 
of hkjher eduuitlon to produce 
sclcntlllc and technical person- 
nel the current and future use of 
such personnel, and the chanfl- 
Inc^ characteristics of scientists 
and enf^lneers. 

rupiDinGorsciEMCE 

AMD TECnnOLOGY 

This profjrani provides for the 
collection analysis, and dissem- 
ination of Information on the 
cliaracteristics and patterns of 
fundlntj for research and devel- 
opment and for other sclentlllc 
and technolo^}lail activities. Sii[> 
porJ Is also ylven to develop 
mod^^^lh)^ ar)d simulation tech- 
Ml(|ues that will ItViprove the ca|)<i* 
blllty to |)roJect Hm) funding. 



complex. A \m\\or component Is 
the development of sjxscial Indi- 
cators, primarily of an output 
nature. This work along with that 
of the other Science Resources 
Studies programs that deal pri- 
marily with Inputs, provides the 
basis for the national Science 
Board's biennial Science /ncWca- 
tors publications; they are pre- 
pared by the SKS division. Also 
included are modeling and sim- 
ulation activities. These are 
?alm^d at a better understanding 
of wtiat causes changes In the 
distribution of human and finan- 
cial resources for science and 
technology. 

IMTERNAT^ONAL 
SdtT RESOURCES 

This program supports the 
collection and analysis of data in 
tile area of international SfifT In- 
vestments, activities, and capa- 
bilities. More extensive and more 
current Information Is sought on 
foreign science and technology 
inputs (e.g., funds, ^>ersonnel, and 
equipment) outputs (e.g., iXiitents, 
scientific literature, and innova- 
tions), and S/JfT Imiwcts (e.g., pro 
ductlvity, royalties and fees, and 
Kft^D-intenslve trade). I^mphasls 
Is on tfie collection and analysis 
of data on ti)e large Kti<fl) per- 
forming countries, 



the current nui projected need 
lor. srIentItU: and teclinlcal re- 
sources in the United States, and 
to provide a source of informa- 
tion for policy formulation by 
other ag(!ncles of the federal Ciov^ 
ernmenl. . . , ' To carry out this 
mandate, the division performs: 

• Periodic reviews of past and 
current national KA^D funding and 
the supply and use of scientific 
and technical p(!rsomiel; also 
short and Idrig term prcfjectlons 
al>oul those resources. 

• identification and analysis 
o( lac tors resjK)nslble for clvinges 
in the science and teci)noloc)y 
rcisource system; assessment of 
their effects. 

• Collec tion, analysis, and dis- 
semination of information on 
the economic, scKlal, profes- 
sional, and demographic: char- 
ac terlstlcs of scientific and tech- 
nical personnel. 

• Compilation of Information 
o!t 11. S, and International sci- 
ence and tecf)noloc|y resourc:es 
and their characteristics and dy- 
namic s; developnient of means 
to measure sc len( e and te( finol- 
ogy output. 

Most of the work of this divi- 
sion Is perfornird IntcMiuiliy or 
throi^gli ( onhac tual agreements 
with otlu^r I c'deral ageiuJes and 
appropriate non-rederal orgaiil- 
/atlons. i:xtrfiiTuiral studies and 
analyses of tlu* division's exten- 
sive dittabasr iwv supportcid 
by awanis unrliM the Progran) 
loi the Analysis of St l(*n(e He- 
souK rs: Persoimel. f'undhui. 
Impacts, fuul C>utputs (for whicfi 
a |iro(iiatt\ <mnoun< oment is Is 



MODELIMOAMD 
SPECIAL SCIEMCC AMD 
TECHMOLXXjY INDICA I ORS 

This |)rogram supports stud- 
li:s on the dynanik s of sch 
enc e and te< hnology rcsourc c^s 



Unsolk Ited |)roposals are wc!l- 
come and ate corisldered for 
awards. Profltmaking and other 
organizations arc! eligible to par- 
tlcl|jate In the division's profpams 
on tlu* same basis as academic. 
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Hcicnunc, TrciiNouxiicAL and iNieRNAnoriAi ArrAiKS 



and ru)n()r(>IU orciciniz<itions. 

DeiulUnes 

In cittncivil, proposals may he 
suimiltUHt at any time ckirlncithe 
y^.Nir. I'lOfiram announcements 
and rc(|ucsts for proiK>siils arc: 



i 
I 

Issued from time to time ior s|uv 
clal projects and studies In tar- 
cieled areas; such solicitations 
si)eci(y deadlines tor sut^mlsslon. 

f or More InfornmUon 
The\proflram announcement 



l'ro^ri}m for (/uf /1/ia(ifs/.s of Sci- 
ence Hcsowccsi f'ersonnei twul- 
bui Inymcts, and Outputs (Msr 
reprint flO- 19) has ciuldelli\es for 
submltthui proposals. Contact 
the Division of Science Kesources 
Studies, national Science Toun- 
datlon, VVashincjton, l),C, 20^50. 
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ADVAIiCCD' 
SCIENTinC COMPUTinO 

In rv 1984 the roundatlon 
tcKiK a itrst step In a loncji-terni 
dliHt to provick the jclentlfic and 
tniilnmlnjl resiearifr cx>mmunlty 
with siynlftcantty IniprcA'ed access 
to advanced larqe-scale com- 
puters. Three awards were made 
In response to a solicitation for 
pro^H)S4ils to provide Class VI or 
equivalentiy ixnverliil computer 
services, Boelmj Computer Serv- 
ices, Purdue University, and the 
University of Minnesota are pro- 
vldinc) a combined total of 5 J 50 
hours of compiitiny time on a 
Cray IS, CyJ>€r 205, and Cray lA 
respectively. 

The founckitlon is encouracjlng 
unsolicited projwsiils from Indi- 
viduals or {(roups of li ivestlc^tors 
requestlny access to these and 
other Class VI or equivalentiy 
powerhil computer services. Pro- 
posals are exjiected to cover the 
lull range of hSF-supported re- 
search activities and will deter- 
mine the extent of need for thes4i 
srrvi(es. Proposals for access 
should qo to tjie ap}>roprlate pro* 
qram officer for the particular 
researc h field. 

In rv mr has aqain 

solicited proposiils from Institu- 
tions ( apahie of providing Class 
VI or equivalent ( onqniter serv- 
ices; these include acadentU: In- 
stitutions, not for-profit and for- 
|)ioflt or(v»il/allons, and Pederally 



runded Research and Develoi> 
ment Centers (fTRDCs), or a a)m- 
blnadon of these organizations. 
Proposals from FPRDCs must be 
(1) consistent with the Federal 
sponsor s policies and (2) en- 
doj^sed by the sponsoring Federal 
agency, Proposals under tfrls 
solkltatlon v^^re di^e to Ifie Fou!v 
datlpn bySepteml>er 1, 1984, 

A companion solicitation was 
Issued requesting proposals to 
establish new advanced scientific 
computing centers that will en- 
fiancc progress In many areas of 
scleiKe and engineering research 
and education, The Foundation 
expects to make one to three 
awards hi FY 1985; the awards 
will normally t>e for a period of 
five years, To lie considered for 
funding In FY 1985, proposals 
were due to the Foundation by 
October 1, 1984. 

As a part of a goal to promote 
sharing of computational re- 
sources among all memt>ers of 
the scientific and engineering 
communities, MSF Is developing 
plans for an integrated corn- 
rnunications network; It would 
link the advanced scientific com- 
puting centers, universities, and 
other research centers. MSF also 
Is developing companion pro- 
grants to sup|K)rt local resources 
tcM' access to advtuiced large-scale 
computers, technolcKiy demon- 
stration centers, and projects 
enfianclng software productivity. 
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UVm, TO PHCMiKAMS 



DOCTOJiAL 
DISSKRTATIOM 
FiESEAKCH IMPROVEMENT 

I he l OunclcitloM cWdi ch ^ymls 
to Itnpi ovc! I he scleiitlllc qua(jly 
c)l (IcK tiiral tflHSititiitlon restriirch. 
Aw.n'cls tktv. ttuidis to allow cUx:.- 
tofvil aindUkitcs op|K>rfunlties for 
Hr^^'^U!!' cti:atlvlly In the jplherlna 
and analysis ot data than would 
othicrvvlsc bi* possible. Grants 
are Intended to c:ovet resear<:h- 
related ex|x».nses. Thest; Include 
expenses for Held ecjulpment 
and supplies and tor travel to 
and Irorn research sites. These 
awards arc not Rtllowships and 
no stipend Is Included. Support 
Is ni)t provided lor everyday per- 
sonal ex|H?nses of the doctoral 
student. However, the student 
n)ay ronrnrrently receive such 
supfiort (ron^ other soutces. 

Dissertation proposals are 
Judcied on the l)asls of scientific 
ct)ntenl, Importance^ and orlyl- 
nallty. In addition, the doctoral 
candidate nnist show that the 
award will In fact improve the 
quality of the research. 

Dissertation Improvement 
awards aie avaiial)le only in cer^ 
lain disc iplines. These include the 
so( iai tuul behavioral sciences 
and certain ot the biolo^tical 
ctUth, almos|)lu*;rk:, and ocean 
s< Umk es, riodi.ssi'tlatlon irttprove- 
inent awards are made in ttie 
mattiematkal and ptiystcal sri* 
en( cs, enqineerltifi, cellular and 
molr( ular ijlolonV' w physioloj.jy. 

I Mi ill mil/ h)f Noiv 

i:a( >i division that admlttlsters 



these Grants treats applications 
in a dilTerent way. Doctoral stu* 
dents who wish to apply for a 
dissertation improvement cjrant 
slM.)uld write directly to tlie appro- 
priate research divislon(s). 

inrORMATIOM FOR 
SMALL BUSINESSES 

MSf' profjrams are of interest 
mainly to those small business 
concerns with strong oipal^llltles 
in scientific or engineerlna re- 
search or in sclence-bascd inno- 
vative technolojiy, Competition 
lot awards from PlSf Is intense, 
and only hlfjitvquallly research 
proposals are supported. 

Most Pisr funds are oblljjated 
through grants to support un- 
solicited research proposals 
Jud(jed scientifically meritorious 
In peer review. Mote that these 
are grants, not procurements. 
Small firms may submit propos- 
als under most of the programs 
identified In this OiMe. 

AlttM)U(^i tliese (Hogiams mainly 
fund research in acadeitiic institu- 
tions, projH)sals from the com- 
mercial sector, including small re- 
search flrnis, are also sup|)orted. 

Most riSI' researt:h awards 
to small businesses are made 
through the Small Business In- 
novation Kesearch (SIMK) Pro- 
gram, de.scrltM*d elsitwitei'e In this 
publication. SfilK is conducted 
pursuant to the Small llusiness 
lnnovatii)n Development Act of 
1 0H2, \\L 97/2 1 9. Orant propos- 
als under this prograttt are sollc- 
itiHl by a fortttill SlilK program 
solicitation issued annually. 

Compared to those at most 



f ederal departments and agen- 
cies, procurement or contract 
opportunities at MSP are cjulte 
iiniilcd. The foundation geneially 
does not maintain l)idders lists; 
competitive procurement opfKir- 
tunities are normally publicized 
(n the Commerce business Dally, 
The greatest opportunities for 
small companies are In the sut^ 
contracting activities of the PlSf 
prime contractors that operate 
national centers or other major 
research facilities. Some of these 
facilities are identified eisewliere 
in this OuWe. 

MSt' has two offices whose 
nic5|jor functions are to provide 
Information and serve as referral 
points for small businesses that 
are interested in the Foundation's 
research or prcKurement oppor- 
tunities. Mote that these offices 
do not administer any individual 
grant, contract, or procurement 
programs. 

The Office of Small ISiMhmss 
fiesearch and Dct^elop/nent offers 
to research afid technology-t)ased 
stnail finns information and guid' 
ance on nsf pre-grants and re- 
search opportunities. 

The Office of Small and 
DiSiitlvantafied Wu^s/ness UtViia* 
tlon also |)rovides InformH^on 
and guidance to small, ntinurrty 
arul wmtieti-owned coynpanles 
seeking procurement opiK)rtunl- 
ties to provide nsh or Its nu||or 
prime contractj)rs witJ/ gu<xly or 
setA^ices. 

The addt ess lor both these ol* 
Ik es is Koom 517, national Scl- 
etice Foundation, Washington, 
D.C. 20550. TeleiJhonei (202) 
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